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E5U»^:3 IZTjk-fTZSMm^ 1-223 <T>T^J 
Claims 

BBW*^:3 iCflVf 75/»## 1 223 £T* 
0>7S/»E5U«IU 1 <DP-fS/> 

l***LTlvC*cfcl*).E*J*#:4 |C7F-f75 
/S£§# 1 233 *-efl>75/«E5il4,L<(* 
E?IJS#:5 ICt^-TTH/^S^- 1 241 *T? 

[IS*3S2] 

IB?lJS^-:3 (C^-ry^/ggS^- 1 223 
<D73=/i§K*"J({IU7£/|g*-5§- 1 <7)Pfv> 
l***LTl*T*«fcl*).E*J»#:4 Icift-^S 
1 233 £T*<D7£/g!IB5iJtL<f* 
IB*"J#-*t:5 |Z«-r75/»«# 1 241 

*fcl**a)»»^yKta— KT* DNA 0 
[R*4l3] 

EJlft:3 (D^U^K*-^ 219-887. IH 
222-887. E5U##:4 (B^U^KS^ 1-699 
fcL<liEM»#:5 (B^U^KS^ 1-723 0) 

yij*#^i3t*. S*** 2 IZfBSKCD DNAo 
[»#«4] 

is#« 2 xtt 3 \ztm<D dna s^A/-e**tt 
nmm 5] 

6] 

1 lc|B«<D-fe'J>:7P'T7— tf*fc(** 
[11*41 7] 

»#* 1 lcfBtt<7)-trU>^P^T— if*fctt-t 



serine protease . which possesses amino acid sequence of 
amino acid number 1-223 which is shown in the Sequence 
Number :3 



[Claim(s)] 
[Claim 1] 

amino acid sequence to amino acid number 1 to 2 23 which is 
shown in Sequence Number :3 (However, leucine of amino 
acid number 1 had could have been deficient), including the 
amino acid sequence to amino acid number 1 to 2 33 which is 
shown in Sequence Number :4, or amino acid sequence to the 
amino acid number 1 to 2 41 which is shown in Sequence 
Number :5 serine protease which becomes or the portion 
peptide . 

[Claim 2] 

amino acid sequence to amino acid number 1 to 2 23 which is 
shown in Sequence Number :3 (However, leucine of amino 
acid number 1 had could have been deficient), including the 
amino acid sequence to amino acid number 1 to 2 33 which is 
shown in Sequence Number :4, or amino acid sequence to the 
amino acid number 1 to 2 41 which is shown in Sequence 
Number :5 serine protease which becomes or DNA . which 
portion peptide code is done 

[Claim 3] 

Including nucleotide number 1-699 of nucleotide number 
219-887, same 222 - 887, Sequence Number :4 of Sequence 
Number :3,or nucleotide sequence or portion nucleotide 
sequence of nucleotide number 1—723 of Sequence Number :5 
DNA . whichbecomes, states in Claim 2 

[Claim 4] 

Including DNA which is stated in Claims 2 or 3 , recombinant 
vector . whichbecomes 

[Claim 5] 

With recombinant vector which is stated in Claim 4 
transformation host . whichis done 

[Claim 6] 

method . which designates that culture it does host which 
isstated in Claim 5 serine protease which is stated in Claim 1 
or in the manufacturing method of portion peptide , from 
culture aforementioned serine protease or the portion peptide 
it recovers as feature 

[Claim 7] 

serine protease which is stated in Claim 1 or screening 
method . of inhibitor whichuses portion peptide 
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Specification 

[0001] 

Kt^Ifi^, StfR-fe'Ji/^P^T— -tfa>« 

fs»«»a)x^u-=:>y*ai=iii-r*o 

[0002] 

[ft*<D«ffi] 

■b'J^PT-T— tfl*. Mttk ffittk tt±«lf::i£ 
XXB-II!** fflttStelb. *;i^ev*±. » 

Tl^C<h£<fo;&>oTl><5(Neurath, H. Science, 
224,350-357, 1984) 0 



£fc, SmU^IcfcltS-fcr'JV^P^T— Iff*, 
fettle Stt^'IXD-b'JvaSeDSAMctx^ 

[0003] 

ft^T, Ctt&«#**tfc«**«-PT PCR 54 

x-o (aahc) >fc&i;ic-tr';>a*ifi«a)7x 
/\^r>i£- -feUV- yjv>- ^PU 
> (DSGGP)*ffll^r.*ff*B-tr'J>^p-T-T— tf 

[0004] 

0J*li. Sakanari £>l*. JS**^^ 
hh'J^v> II <t67%CO!®{«tt$-tO-tr'Jl/^P 
t-7— If a ffi^S^IK Lfc (Sakanari, J. A., 
Staunton, C. E., Eakin, A. E., Craik, C. S. and 
McKerrovv, J. H., Proc. Natl. Acad. Sci. USA, 86, 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards manufacturing method , of gene , and 
said serine protease which novel serine protease , that code 
are done and screening method of inhibitor which uses the 
said serine protease . 

[0002] 

[Prior Art] 

serine protease exists widely in animal , plant , 
microorganism , especially, with higher animal ,digestion , 
blood coagulation * fibrinolysis , assistant body activation and 
hormone production of food ,such as ovulation * fertilization , 
phagocytosis , cell growth , occurrence & differentiation, 
aging and metastasis it understands that it has participated in 
quite many bodily reaction , (Neurath, H. Science, 224, 
350-357, 1984 ). 

In addition, serine protease in higher animal , from primary 
structure of activity center , isr oughly classified to 
chymotrypsin (EC 3.4.21.1 ) family and subtilisin (EC 
3.4.21.62) family. 

Regarding chymotrypsin (EC 3.4.21.1 ) family, because of 
activity expression , histidine residue being necessary to other 
than serine residue of activity center , in addition, it is known 
that amino acid sequence of vicinity of serine residue and 
histidine residue is well retained. 

[0003] 

Therefore, these using region which is retained, also attempt 
which cloning it does serine protease gene has done with PCR 
method . 

It is reported that novel serine protease gene is isolated 
alanine - alanine - histidine - cysteine of histidine residue 
vicinity which is retained well as namely, PCR primer , 
putting to serine protease (AAHC ) and making use of 
aspartic acid - serine - glycine - glycine - proline (DSGGP ) of 
serine residue vicinity . 

[0004] 

for example Sakanari and others isolated rat trypsin (EC 
3.4.21.4 ) II and serine protease gene vvhichhas 67% similarity 
from nematode and protozoan (Sakanari, J. A., Staunton, C. 
E., Eakin, A. E., Craik, C. S. and McKerrow, J. H., 
Proceedings of the National Academy of Sciences of the 
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4863-4867, 1989) 0 

Mueller-Hill <D<f )is—Zf\£ % =?v\ 

IV £ * At L (Kang, J., Wiegand, U. and 
Mueller-Hill, B., Gene, 110, 181-187, 1992). £ 
tzs ®C7)ls--ZfX*. thBBa<feythhU^» IV 
S*lHLfc(Wiegand, U., Corbach, S. } Minn, A., 
Kang, J. and Mueller-Hill, B., Gene, 136, 
167-175, 1993) . 

[0005] 

^H(ai<t6tfi=M^»Ba)*i«s*«) cdna 

*fc,C(0<t5?S PCR ^-fe— SfflL^T»IBI 
Mf&O cDNA ^{£5C<t*<t?#HlSs -feU>^P 

^7— tfaeT<a*«*<j:y»«icfc*cfci4 
jftiatsBaiLfc***flsa)± 

[0006] 

[*W*<»»Lcfe5i:-r*HSfl] 

fey. *<D S »tt«rJ»a-tsU >^Pf7- If , & 
V-t*i*3-K-r*«ra-trU>3Tpir7— If it 

T7-*t*«i=**-r**3*atXBW** 

[0007] 

[fSii^ft?;*-r^fcA(D^S] 
COLO 201 $SBaic»BLfco 



r^*>.*f6eB%e>ii.coLo 201 *asa$* 
colo 201 fflflaa>ck5**«fla^&isiaiLfc 

cDNA *fflt^4CtA<**at?*4Ctt**L 



United States of America , 86, 4863-4867, 1989 ). 

In addition, group of Mueller-Hill isolated rat trypsin (EC 
3.4.21.4 ) V and rat elastase IV from rat pancreas and (Kang, 
J., Wiegand, U. and Mueller-Hill, B., Gene (0378 - 1 1 19, 
GENED6 ), 1 10,181 - 187 and 1992), in addition, with same 
group , isolated human trypsin (EC 3.4.21.4 ) IV from human 
brain (Wiegand, U., Corbach, S., Minn, A., Kang, J. and 
Mueller-Hill, B., Gene (0378 - 1 1 19, GENED6 ), 136,167 - 
175 and 1993). 

[0005] 

But, it is isolated on basis of cDNA of tissue derivation of 
nematode and protozoan and pancreas and brain regarding 
these prior literature . 

In addition, as for serine protease gene which is isolated 
making use of the PCR primer a this way, because it exists 
zymogen as, fact that it has not reached to verification 
whether or not it is a gene which the protein which has serine 
protease activity code is done of, is present state . 

Furthermore, if can use cDNA of possible various strain 
conversion cancer cell , that it multiplies not only a nematode 
and a protozoan and a organ , with culture isolation of serine 
protease gene as for becoming easy is not more difficult in 
imagination, blood serum with supernatant of cell line which 
is added fact that itis not possible to measure serine protease 
activity , is actual condition. 

[0006] 

[Problems to be Solved by the Invention] 

As for this invention considering to above-mentioned actual 
condition, being something which it is possible, objective 
novel serine protease , and that the code is to offer novel 
serine protease gene which is done. 

Furthermore, this invention is something which designates 
that screening method of specific inhibitor which uses method 
and said enzyme which produce this said protease in large 
scale making use of this said gene is offered as objective . 

[0007] 

[Means to Solve the Problems] 

As for these inventors , you paid attention to human colon 
cancer COLO 201 cell as starting material inorder to isolate 
novel serine protease gene . 

namely, these inventors COLO 201 cell with non protein 
culture medium recognized serine protease enzyme activity in 
the culture supernatant which culture is done for isolating 
novel serine protease gene a this way, discovered fact that it is 
effective to use cDNA which ismanufactured from cancer cell 
like COLO 201 cell . 
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[0008] 

th^fli^**CD COLO 201 (ATCC 
[0009] 

C£>$£^ tMSJji!fS£3fe<7) COLO 201 fcfflflgCD 
COLO 201 ^iSlC^^LTl^^-T^TCO-tr'JV 



tUt>%. LM£BlJgS*(7} COLO 201 
b mRNA £«UltfftttU cDNA 5* ^9'J-*f* 

itmUz cDNA ^^^'J-^^-tr'J^P^T 
— tf^E^-^^ti:l3T ? +P^>L/'c PCR zf^4 

-?-&mi^x pcr (c^^x^'j— -><?£i=f 

IKm^Htz PCR *^^-9-^<7P-->^L 
[0010] 

TS/ig^-K^^SiEJiJ^t^P-^** 

C5LTt#b^/-rJte^^^P-^<b:LT, 
(cJ:y^ftcDafiT^^P-->yL/-c^^. 
SP59 A&^s SP60 itfc^fcjctf SP67 fifc^F 



At same time, in order to verify whether or not gene which 
isisolated truly is gene which enzyme activity code is done, 
itsucceeded in revealing as mature protein this invention 
reached to completion. 

[0008] 

[Embodiment of the Invention] 

COLO 201 cell (ATCC CCL-224 ) of human colon cancer 
derivation culture is possible with method of option which is 
regularly used to culture of animal cell . 

Also it is possible making use of culture medium which does 
not include the protein completely at same time, stationary 
culture to do. 

embodiment is stated in Working Example 1. 
[0009] 

It can measure enzyme activity measurement method in 
culture supernatant , easily 7 -amino -4- methyl coumarin and 
making useof those which connect p- nitro anilide etc to 
commercial synthetic substrate . 

embodiment is stated in Working Example 2 . 

this result, serine protease enzyme activity was recognized 
clearly in culture supernatant of the COLO 20 1 cell of human 
colon cancer derivation. 

Then, experiment below was done with fact that all serine 
protease gene whichinclude this enzyme activity , have 
revealed in COLO 201 cell of human colon cancer derivation 
areisolated as objective . 

mRNA isolation and purification was done from COLO 

201 cell of namely, human colon cancer derivation, the cDNA 

library was produced. 

screening was done with PCR making use of PCR primer 
which the design is done on basis of serine protease motif 
from cDNA library which itproduces, PCR product which is 
acquired subcloning was done. 



[0010] 

As a result, code is done clone which includes nucleotide 
sequence which was verified amino acid which even between 
serine and the histidine which are a activity residue is retained 
in serine protease . 

In this way, it isolated result, SP59gene , SP60gene and 
SP67gene which the gene of total length cloning are done 
with gene which is acquiredas probe , with conventional 
method , could verify novel serine protease . 
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[0011] 

ja±<D$g^, LhfcSBiJSS* 
COLO 201 $fflflS(7> cDNA gJE&]<7)-fe'J> 

:?p^y-^S^t£# 30%*;l§T*fc6&rSHz 
ij>^p^r-^ae^- (SP59 fifc^speo 

iie^fccfci; sp67 igf) (Dmmizm&L 

tZo 

&Zfn-Z?£LT, thM$*V(D mRNA 

5tisLfctc5. SP59 iie?-, sp6o ae^fcct 

SP67 iie^t^thK^IT^^ij^IgA^ 
+1. SP59 ae^li^irBSfcfciNT5St^i^ 

ISA. m 1. 4kb (DXZZX'h-otzo 
ZCOZtfrh. mm£HtzmRW)>Zfn^rT-- 

[0012] 

§£m?%jj}£&^muzo 

[0013] 

^(Trp59«fc^) ^ilfco 

^SLfc + ^lfiftfe^ Trp59 IfifJ 
COS-1 ^IflSIZh^^X^x^ v3>Lfc^. 
COS-1 $fflBS<Di$*±«ICX>^D^r^) -tf$ 

SttBLfc. 
[0014] 

&L±<bmmfrt>. ^mmLtz^j^yo^rT 



embodiment is stated in Working Example 3. 
[00 1 1 ] 

Result above, these inventors from cDNA of human colon 
cancer derivative COLO 201 cell , succeeded in isolation of 
novel serine protease gene (SP59gene , SP60gene and 
SP67gene ) where known serine protease and similarity are 
under 30%. 

In addition, when revelation of mRNA with human organ was 
verified with novel serine protease gene which is isolated as 
probe , also SP59gene , SP60gene and the SP67gene were 
recognized revelation with human organ , SP59gene 
recognized strong revelation in especially brain , it was a size 
of approximately 1.4 kb . 

embodiment is stated in Working Example 4. 

From now on, as for novel serine protease gene which is 
isolated, it was verified that it has revealed even with human 
organ . 

[0012] 

In addition, method which is revealed with animal cell from 
structure of novel serine protease gene which is isolated, as 
mature protein was devised. 

trypsin (EC 3.4.21.4 ) which is a namely, representative serine 
protease is professional body, it is informed that it exists as 
maturity activity protein which designates isoleucine as the 
N-terminal amino acid trypsinogen as after revealing, by 
action of enzyme enterokinase which the distribution is done 
in duodenum mucosa . 

[0013] 

Then, chimeric gene (Trp59gene ) which connects gene which 
signal sequence and enterokinase recognition sequence of 
trypsin (EC 3.4.21.4 ) gene code is done was produced before 
the gene which is thought that mature protein of SP59gene 
code is done. 

Trp59 gene which is a chimeric gene which it produces 
transfection after doing, result and serine protease enzyme 
activity which enterokinase operated culture supernatant of 
COS-1 cell were verified in COS-1 cell . 



Concrete technique is stated in Working Example 5. 
[0014] 

From result above, as for serine protease gene which this time 
is isolated, on primary structure , being a novel serine 
protease gene , it became clear to reveal activity not only 



Page 8 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997149790A 

*«Wlcfct^ri*. •f*HrU>^PTT— If* 

BEM*p-K**«*<&**U3*-*KE5iJ£ 
[0015] 

T cDNA £f#£C<hrt<-e#£*<. CtUrlfiggtfi 

ttnioe^-buv^p-rT— if*a— K-r*a 

— il*«tt*Xh9^5?— [Ccfcy cDNA irLT* 
[0016] 

yVAA^&^P-->y-r-5»*. HJSflJ 3 fcfc 
^□-^^U^K*. <7VA DNA V8ift(D3g 

**KEWir»i*TlW*ftfcfl6<0^P— 

yyA^tawt-r* dna £^n— 

Tl^-S (Current Protocols In Molecular Biology, 
John Wiley &Sons £L % 5 6 ») c 



[0017] 

**M(7)35«RtU>^P-TT— tftP— Kr« 

DNA (Dib^^«l*SH^lCfcLNTg«J DNA 
396DNA/RNA-&^3ji:ir^fflLT#^t?fe€)o 



1997-6-10 

becoming clear, as mature protein . 

Regarding to this invention, it discloses nucleotide sequence 
which it shows in the Sequence Number :3, 4 and 5 as 
nucleotide sequence of gene which code it does the novel 
serine protease , but gene of serine protease of this invention 
is not limited in this. 

Once, if amino acid sequence of natural serine protease is 
decided, you can design various nucleotide sequence which 
basic coming and same amino acid sequence code is done in 
the degeneracy of codon , can manufacture that. 

In case of this , it is desirable to use codon which is usedwith 
high frequency by host which it should use. 

[0015] 

To obtain gene which natural serine protease of this invention 
code is done,cDNA can be acquired to state in Working 
Example 3, but it is not limitedin this. 

If code is done nucleotide sequence of one which is decided 
amino acid sequence of namely, natural serine protease , it is 
possible strategy which is disclosed concretelyin this 
invention with different strategy as cDNA , furthermore as for 
gene which natural serine protease code is done, cloning to 
do, cloning it ispossible also from genome of cell which 
produces that to do. 

[0016] 

When cloning it does from genome , for selecting genomic 
DNA fragment you canuse various primer nucleotide or probe 
nucleotide which is used in Working Example 3, as probe . 

In addition, it is possible also to use other probe which 
isdesigned Sequence Number :3, 4 or on basis of nucleotide 
sequence which is stated in 5. 

Putting general method in order cloning to do DNA which is 
made the objective from genome to this industry you have 
known well, (current protocols In Journal of Molecular 
Biology (0022 - 2836, JMOBAK ), John Wiley & Sons 
corporation, 5 th chapters and 6 th chapters). 

[0017] 

In addition as for gene which natural serine protease of this 
invention code isdone, it can manufacture even with chemical 
synthesis . 

chemical synthesis of DNA automated DNA synthesizer , for 
example Applied Biosystems corporation 396 DNA /RNA 
synthesis machine etcadopting in this industry , it is easy. 
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3£#I4« E5US#:3, 4 fccttf 5 izm 
$*l**9U;*-*KE5»J<D DNA SSaiCfcflM- 

[0018] 

*. £fcIE$IJg-^:3.4 5 d^-f^U* 

^KBJKt*-* - * DNA XI4 RNA £ttSi:LT 
*JMMB?5-f*-fc#l=ffli**«tt1*je*ll 

ISfs&Csite-directed mutagenesis)^?®/^ IC$£o 
Tti-SCttT^-S^Jx. IS, Current Protocols In 
Molecular Biology, John Wiley & Sons IS 8 



[0019] 

-r* dna * aa^^a^^-icfliAL. m% 

g #} ft a*rT— tz£iSIS 
(4*7t^U5;Mb, T-b^MtUHO) C,. 6 7~>Mt 

a>a«?i=«fc-3T«-»»*at;*M©iPi±* 



[0020] 



Therefore, person skilled in the art can synthesize DNA of 
nucleotide sequence which isshown in Sequence Number :3, 4 
and 5 easily. 

[0018] 

natural serine protease of this invention codon of raw coming 
with different codon the gene which code is done, as though it 
is a description above, tobe able also manufacture with 
chemical synthesis , In addition with mutation inducement 
primer following to conventional method such as site specific 
mutation induction method (site-directed mutagenesis ) which 
is used Sequence Number :3, 4 or with DNA or RNA which 
possesses nucleotide sequence which is shown in 5 as the 
template , it can also obtain, (for example current protocols In 
Journal of Molecular Biology (0022 - 2836, JMOBAK ), John 
Wiley & Sons corporation, Chap.8 it must be a 
reference). 

[0019] 

When gene of serine protease of this invention is acquired as 
descriptionabove, it rearranges making use of this, with usual 
genetic recombination method and canproduce serine 
protease . 

It inserts DNA which serine protease of namely, this 
invention code is done in suitable expression vector , said 
expression vector introduces into suitable host cell , culture 
does the said host cell , and serine protease which is made 
objective from culture (cell or culture medium ) whichis 
acquired it recovers. 

serine protease of this invention biochemical or chemical 
decoration, may be acquired inform where for example N 
terminal acylation , for example formylation , acetylation or 
other C<sub>l- 6 </sub> acylation or deficiency etc is done. 

expression system , it can do also secretion efficiency and to 
assure theimprovement of amount of expression with 
addition, improvement of signal sequence andselection of 
host . 

As addition of signal sequence and revised means , code is 
done the method which in order in 5 &apos; side upstream of 
structural genes of serine protease of the this invention , to 
mind gene which cuttable portion peptide code is done hitch 
does gene which can list signal peptide of other structure 
peptide . 

As concrete illustration, code is done method of using the 
gene which can list signal sequence and enterokinase 
recognition sequence of trypsin (EC 3.4.21.4 ) gene which is 
stated in Working Example 5. 

[0020] 

prokaryotic organism or eukaryote can be used as host . 
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(Escherichia coli). / \ v</UXJS|(Bacillus)#BiS , 
m?Ll$' •X^'JX(B.subtilis)** ffll> 

(Saccharomyces)Jgif©, fl^J*li"9"^*P5irX- 
•feUevX-(S.serevisiae), V^Xttttftt 
ttK MftfflflS, 3*r*B6(Spodoptera 
frugiperda) , -V ^ V — — *B BS 
(Trichoplusia ni) % ^^=l$fflflS(Bombyx mori). IS 

8S«*.ft(*HI=l**COS-l $fflflS.Vero ^fflflS, 
CHO JfflAS.L «,5XP- -?m$£.C\21 M 
SS>BALB/c3T3 $fflfi$, Sp-2/O ffflflS^^ffl-f 

[0021] 

— v5h\ ^-f;i/X(/<+iP(B4), r?<7T-7 

(»«5«BBS))**<«fflT?#*. 

^LTSIRc^U ffliUWBISffl^P^--*— iL 
TI4 lac ^P^E-^— , trp T/P^E-*— ^A<{£ ffl 

adhl T/P^E-*-, pqk •?a*—$—WtftiZmtS 

ffififfl^P^— £LTI*/**iP^-f 
^XtK'J^K'JV^p^E-^-^s Mtt9fffljfi£:L 
Tf* Simian Virus40 (7) early £1X14 late Z?U=E 
— , CMV ^P^E— . HSV-TK T?P^E— ' £ 



> x^7-fy>^>^t;k *°u a wjp^y 

*ae^(>KhU^r-b-hW14).neo 

(G418 Ittt)^)^£^WLTl^CD£ffll^a) 

SV40 (7)X>/\>-9— SPSiHSTtD-tSttSfd* 
[0022] 

lcfel^TJ:<»l6tt-Cl^-B#iSlc«fcyfT5CA:A< 
f£\ dtl^(D^;i(4^J^li> Current Protocols 



bacterium , especially E. coli (Escherichia coli ), Bacillus sp. 
(Bacillus ) bacterium , for example Bacillus *subtilis 
(B.subtilis ) etc can be usedas prokaryotic organism . 

yeast , for example Saccharomyces (Saccharomyces ) being 
attached yeast , for example Saccharomyces cerevisiae 
(S.serevisiae ), or other eukaryotic microorganism , insect 
cell , for example [yoga ] cell (Spodoptera frugiperda ), 
cabbage looper cell (Trichoplusia ni ), Bombyx mori 
(silkworm ) cell (Bombyx mori ), animal cell , for example 
human cell , monkey cell , mouse cell etc, concretely, 
COS-lcell , Verocell , CHOcell , Lcell , myeloma cell , 
C127cell , BALB/c3T3cell , Sp-2/Ocell etccan be used as 
eukaryote . 

Regarding to this invention, furthermore, that itself, for 
example insect , for example Bombyx mori of bioorganism 
(silkworm ), it ispossible also to use cabbage looper etc. 

[0021] 

[bakyuro ] (insect ) You can use vaccinia (animal cell ) etc. 
As expression vector , plasmid , phage , phagemid, virus 

promoter in expression vector is selected depending on host 
cell , lac promoter , trp promoter etc is used as promoter for 
for example bacterium , for example adhl promoter , pqk 
promoter etc is used as the promoter for yeast . 



In addition, you can list early or latepromoter , 
CMVpromoter , HSV-TKpromoter or SR;al promoter etcof 
Simian Virus40, as animal cell such as baculovirus polyhedrin 
promoter as promoter for insect . 

In addition, it is desirable in expression vector to use fact that 
the enhancer , splicing signal , poly A addition signal , 
selectable marker (for example dihydrofolate reductase gene 
(methotrexate resistance ), neogene (G41 8resistance ) etc) etc 
is contained to other than above. 

Furthermore, when enhancer is used, enhancer etc of for 
example SV40 isinserted in upstream or downstream of gene . 

[0022] 

As for transformation of host , it is possible with expression 
vector to do by conventional method which is informed well 
putting to this industry these method arestated for example 
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in Molecular Biology, John Wiley & Sons £t» 
[0023] 

—tilt. mnm*>'*<7nx-&z>ztfrt>. *m 
mPfl§;stt^. njfe^j 2 tmmzLx.mm^ 



^K*fcli«rlELfc*B*<DJH5 ; f- : tiL<(*-t 

©su^^KSa-K-r* dna 

IBMMt91£M£. NffttUDtt9H£«t*Je91 

'So 

[0024] 

^ *fcl4-t0>»»^^K*3— Kf* DNA S 
[0025] 

3(6)l:m*fc*3ft*»WJa>-tr 
U^Dt-T— Kfl=»ll»<i:fit#a>B«l»ttt 
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Current Protocols in Molecular Biology , John Wiley & 
Sons corporation. 

Following also culture of transformed host to conventional 
method , it is possible todo. 

Can refine serine protease from culture , following protein to 
conventional method in order isolation and purification to do, 
to do with chromatography etc which uses the for example 
ultrafiltration , various column chromatography , for example 
Sepharose. 

[0023] 

serine protease of this invention which is acquired this way 
from factthat it is a functional protein , makes screening of 
this enzyme specific inhibitor which uses this enzyme 
possible, this said screening method is useful in exploratory 
research of various disease treatment agent . 

As embodiment of screening method , it seems like for 
example peptide , protein , nonpeptidic compound , 
synthesized compound , fermentation product , it is possible 
todo by measuring enzyme activity or, from various cell 
culture supernatant etc main enzyme inhibiting activity of the 
test sample like natural component , various synthesized 
compound or other artificial component which are acquired, 
to similar to Working Example 2 . 

In addition, portion peptide or before of serine protease of this 
invention it is a embodiment where host which transformation 
is done or above-mentioned enzyme activity measurement , 
binding affinity measurement etc which uses plasma 
membrane fraction screening method of this invention 
isdesirable with DNA which gene or portion peptide of this 
enzyme which was inscribed code is done. 

[0024] 

You can use serine protease of namely, this invention , for 
screening method of this invention as the portion peptide . 

In addition, regarding to screening method of this invention , 
gene which the code it does serine protease of this invention 
or including DNA which the code it does, portion peptide 
transformation it is done by recombinant vector 
whichbecomes, host cell which reveals serine protease or 
portion peptide of this invention or it is possible to use plasma 
membrane fraction . 

[0025] 

As portion peptide in this case, peptide fragment which 
consists of region which is peculiar to serine protease of 
peptide fragment or other this invention which can become 
recognition site of specific antibody in serine protease of kind 
of this invention which is used for the peptide fragment and 
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?Pf7- lfi::<fc4tt-fe»J>:7n-r7— lf©«l 
[0026] 

Pf7- tfSfctt^WW^^^Kt^— Kf* 
DNA ^963HL»*Tt±«flS*.*3H*<BrilB* 
£t*T**U mz>*itz&J>ZfUTT— tf*fc 



[0027] 

(4, *aSK<D-bU>^a-rT— tf*L<l*-tCD8S 
»^^K*fcl*»-bU>^aT-T— tfilXli 

«attJH3eaic*yff3Si:*?*t*. 



[0028] 

bit, *J6«i=»^t^r**wsi»wr*o 



JEIM 1. Lh*£fll-fl£3fc(7> COLO 201 SfflflS 



thlSIIIfi*(D COLO 201 Hfflflg (ATCC 
CCL-224) £80cm 2 <Di£#®W£ J#0 T ^^X 
=l(Nunc)T*iSSLfc 0 

10%^>8&!Elfil>t (FBS, GIBCO BRL ft) 



for example Working Example 3 (6) which exist in vicinity of 
serine residue of the active site can be listed. 

Furthermore, as for compilation of said portion peptide , 
before method whichwas inscribed or it is possible with 
synthetic method or suitable protease of the peptide of that 
itself public knowledge concerning serine protease of this 
invention to do with thecutting of said serine protease . 

[0026] 

In addition, above-mentioned plasma membrane fraction 
culture under condition whoserevelation is possible does host 
cell which can reveal DNA which serine protease or portion 
peptide of this invention code is done, serine protease whichis 
acquired or host cell which contains portion peptide 
fragmenting afterdoing, means thing of fraction where plasma 
membrane which is acquiredis mainly included with that itself 
known method . 

[0027] 

screening method of inhibitor which uses serine protease or 
portion peptide of this invention is done by doing sample 
making use of host cell or plasma membrane fraction 
whichcontain serine protease or portion peptide or said serine 
protease or portion peptide of this invention screening . 



It is done is done as concrete method , serine protease of this 
invention andwith substrate , for example chromophoric 
substrate or other synthetic substrate , radioactivity nuclear 
specie of its portion peptide substrate etc which labelling , by 
the enzyme activity measurement method and binding affinity 
measurement method which are used. 

Furthermore, when host cell which contains serine protease is 
used, fixing(With glutaraldehyde , formaldehyde etc) cell you 
can use with that itself known method . 

[0028] 

[Working Example(s)] 

this invention is explained below, on basis of Working 
Example . 

culture of COLO 201 cell of Working Example 1. human 
colon cancer derivation and manufacturing of culture 
supernatant 

COLO 201 cell (ATCC CCL-224 ) of human colon cancer 
derivation culture was done with Tflask (Nunc )which has 
culture surface area of 80 cm <sup>2</sup> . 

Until per namely, Tflask it plants 2 X 1 0<sup>6</sup> cell , 
it becomes confluent making use of RPMI -1640 culture 
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frRPMI-1640 iSift(B7KSJ^)^fflL^T,=i>^ 



£>/\^RSt;35flQ RPMI-1640 tStfjlcSJftL 

2 iiP B 1iS*».±S*±;»$lH]llXL.0.22//m CD 
Si7-f^- (Millipore) T*;ltiM;J$BL/c&. 

[0029] 

2. tMSfll*8£3fc<7> COLO 201 MBS 



S-2251(H-D-/\*'j;U-L- P-f*>;U-L- 'Jv^-p- 



"r*t)%,»»*-e 1 mg/ml |C»»Lfc-T^h 
f-A^fell S-2251 50 /i U 0.1 M Tris/HCl 
(pH7.5) 40 jti I fccfctf COLO 201 $fflBS<Dig« 
±>f 10 I £JP*,S?S"e60#tt«ffc.405nm 

[0030] 

vsLtftm^^^tLtzm^. colo 201 $a«a 

(Dt6«±;1|<7>8ft3teJ£te* 0.42 "efcofco 



^fc.»J(DSM H-D- /<'j;U-L- P-fyJlz-L- 



*a)Ja**»fctt*. COLO 201 *asacDi$# 
±«*i-i*M&AMc-bu>>rPT-T— tfB*S 

[003 1 ] 

[«1] 
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medium (Nissui Pharmaceutical Co. ) which includes 10% 
fetal calf serum (FBS, GIBCO BRL corporation), culture it 
did. 

Next, you exchanged to 1 0 <sup>-8</sup>M sodium selenite 
(Sigma ) content protein no addition RPMI -1640culture 
medium . 

2 weeks culture later, culture supernatant it recovered, filter 
sterilization after doing, itoffered to material which measures 
enzyme activity in culture supernatant with the sterilization 
filter (Millipore ) of 0.22;mu m . 

[0029] 

Measurement of enzyme activity in culture supernatant of 
COLO 201 cell of Working Example 2 . human colon cancer 
derivation 

It measured serine protease enzyme activity in culture 
supernatant which is acquired with Working Example 
1, making use of test team chromophobe substrate S-225 1 
(H-D-valyl -L- leucyl -L- jp9 Jill -p- nitro anilide 
♦dihydrochloride , Daiichi Pure Chemicals Co. Ltd. (DB 
69-059-3439 ) ). 

test team chromophoric substrate S-2251 50 ;mu 1 , 0.1 MT 
ris/HCl which is melted in 1 mg/ml with namely, purified 
water (pH 7.5 including 40;mu 1 and culture supernatant 
10;mu 1 of COLO 201 cell , with the room temperature after 
60 minutes leaving, absorbance in 405 nm was measured. 

[0030] 

When 10;mu 1 adding culture medium in place of culture 
supernatant , when the absorbance is designated as blank , 
absorbance of culture supernatant of COLO 201 cell was 
0.42. 

In addition, activity of same extent was shown making use of 
another substrate H-D- valyl -L- leucyl -L-arginyl p- nitro 
anilide *dihydrochloride ( Daiichi Pure Chemicals Co. Ltd. 
(DB 69-059-3439 ) ). 

In addition, it was verified in culture supernatant of result and 
COLO 201 cell which looked at effect of various protease 
inhibitor in this measuring system (Table 1 ) that itis serine 
protease enzyme activity clearly. 

[0031] 

[Table 1] 
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B 1 

V [ill 

^X, v«i 




(ft) 


-7 -r u + "y 


2 5 0 KlU/n! 


0. 


4 % 


n -f ^y*^" y 


0 . 1 »M 


0. 


7ft 


K y XT 1 &y 




0. 


7ft 


p A B S F n 


1 mM 


1 . 


4ft 


NEM l> 




10 0.' 


Oft 


EDTA 51 


I mM 


7 4. 


Oft 




2. 5ft 


6 1 - 


lft 




0. 2 5% 


10 0. 


Oft 


SDS 41 


0. 2ft 


0 


0% 


tin f& 




2 7 


Oft 




V 3 T'C. 1 0#IBI 






1) p A B S F : 4 


- (2-7;/ x*AO ' 





k • hc ) om3t&^> 

2) NEM:N-iWH!K(Si8B«) 

3) EDTA : l/>fT« >E3»K (S i 8 m a ) 

4) SDS : Kf ^A«+H»* (S 1 gn,a) 



[0032] 

3. tr*-fe'J^OTT-*ae*«>f 

(l)COLO201 SfflHS mRNA (DmgtffiS 
COLO 201 mfe mRNA <DW»I*» 7 S J 2* 

ffcfc^COLO 201 HB&f JJJ^Nunc, 

80cm 2 ) T?=i^;ux>hi=<E**-e»»|Jfc 

£t,lc,?nn*;uA 200 A<1 £*n;t-di#U 
1 5,000 rpm, 4 deg C T? 15 #lffl>i<C>Lf=. 

[0033] 

m,i>&> *** Bun- Bn»Lfc*«i= 500*11 

<D-fV^D/V-;U**njtX«»U, 15,000 rpm, 
4 deg C 30 #fHj§'OL.f::o 



[0032] 

cloning of Working Example 3. novel serine protease gene 
and identification of protein 

isolation and purification of (1) COLO 201cell mRNA 
It manufactured COLO 201 cell mRNA , following to 
document of attachment.making use of Isogen (Nippon 
Gene). 

Until namely, COLO 201cell with Tflask (Nunc, 80cm 
<sup>2</sup> ) it becomes confluent , aftermultiplying, cell 
was melted per Tflask by adding Isogen of 1 ml . 

Furthermore, it agitated including chloroform 200 ;mu 1 , 15 
min centrifugation didwith 15,000 rpm , 4 deg C. 

[0033] 



After centrifugation , aqueous phase it recovered, it agitated 
in aqueous phase which recovers including isopropanol lot 
500 mu 1 30 min centrifugation did withl 5,000 rpm , 4 deg 



Page 1 5 Paterra® InstantMT® Machine Translation (U 



.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997149790A 



1997-6-10 



c. 



RNA <D)%8Si$: 400 V I <75vX^;U 
traa-7t?*-h (DEPC) toSU-uKBTWcjg 
8? L x 400 u\ CO 2x;|iiliffi^ (20mM 
Tris-HCI pH7.5, 2mM EDTA, 0.2% SDS)£JjD*. 

$£>|C % 500 /il c7)Oligotex-dT30(S*P^^>a.) 
»»?a**PilT»*L. 65 deg C "C 5 

130 // I (0 5M NaCl £J)D*T 
37 deg C X* 10 »WWP;fiUfc 0 

[0034] 

ftDzML 15,000 rpm, 4 deg C T? 3 SJfsliSifrU 

±«S«y»l^».aiR* 500// 1 0>%»I8 

(lOmM Tris-HCI pH7.5, ImM EDTA, 
0.1% SDS, 0.1M NaCl) |C UBS;! L * £ S> 1- , 
15,000 rpm, 4 deg C T 3 ftJBl&bLtzo 

±Jt«»y»l^«.2tIR* 400 A/1 <D DEPC 

65 deg CVS ttmtiUt&Ltz'&s 15,000 rpm, 4 
degCT-3 ttfflS'bU ± : M SBteLfco 

[0035] 

Z<D± : M\Z20fJ\ <D5MNaCl . lmlCDX*/— 
15,000 rpm, 4 deg C T* 20 » 



500 jul CD 70 %X^y — JU"OSfcl\ $5 

<ius&&> iojui o depc «BaLfc5K«*ic5S 

C0)ittS.T ^^Xzi 16 #**&#?J 12 /ig C7) 
poly A + RNA £t#fc 0 

(2)cDNA (DBW 

cDNA CO MS! 14, A— — X^'J 

^h'^^XSK" vX-xAfSuper Script Plasmid 
System)(Life Technologies) £rffll N Tt7o/c 0 

[0036] 

Xfl l.cDNA (DSfS. 



COLO 201 $SSS mRNA 5 V I( 6/ig)(^'J 
=T dT Not I^-fV— 2/il (I /ig)£»DPU70 
deg C tr 10 #fHH»LfcSL **-WB#Lfc 0 

CC7)^^14 mRNA (C % 4|/ 1 CD 5 x First strand 
buffer (250mM Tris-HCI pH8.3, 375mM KC1, 
15mM MgCl 2 ) , ljUlCDIOmM dNTP,2 V 1 <D 
0.1M DTT, DEPC JE3Lfc3KB7j<fc<fctf 5# 
1(1000U)C7) Super Script II RT &1)UjL s 37 deg C 



Precipitation of whole RNA which it acquires diethyl 
pyrocarbonate (DEPC ) of 400;mu l it melted in distilled 
water which was treated, it mixed including 2 X liquation 
buffer (20 mM Tris-HCI pH 7.5, 2mM EDTA, 0.2% SDS ) of 
400;mu 1 . 

Furthermore, it mixed including Oligotex-dT30 (Nippon 
Roche) suspension of 500;mu 1 , 5 min heated with 65 deg C. 

In ice 10 min it heated with 37 deg C after quench including 
5 M NaCl of I30;mu 1 . 

[0034] 

After heating, 3 min centrifugation it did with 15,000 rpm , 4 
deg C, after removing the supernatant , it precipitated, in 
washing buffer (10 mM Tris-HCI pH 7.5, ImM EDTA, 0.1 % 
SDS, 0.1 M NaCl ) of 500;mu 1 suspensionfurthermore, 3 min 
centrifugation did with 1 5,000 rpm , 4 deg C. 

After removing supernatant , it precipitated DEPC of 400;mu 
1 in distilled water which was treated suspension. 

5 min after heating with 65 deg C, 3 min centrifugation it did 
with 15,000 rpm , 4 deg C,supernatant recovered. 

[0035] 

20 min centrifugation it made this supernatant with after 
stirring , 15, 000 rpm , 4 deg C including ethanol of 5 M 
NaCl , 1 ml of 20;mu 1 . 

You washed precipitate with 70% ethanol of 500;mu 1 , you 
melted in the distilled water which after air dry , DEPC of 
10;mu 1 was treatedlightly. 

this result, polyA<sup>+ </sup>RNA of approximately 
12;mu g was acquired from Tflask 16 book. 

Manufacturing (2) cDNA library 

It manufactured cDNA library , making use of super *script 
*plasmid *system (Super Script Plasmid system ) (Life 
Technologies, Inc. ). 

[0036] 

Synthesis of step 1 . cDNA 

After 10 min heating to COLO 201cell mRNA 5 ;mu 1 

( Approximately 6;mu g ) with 70 deg C including oligo dT 

Not Iprimer 2;mu 1 ( 1 ;mu g ), quench it did in ice . 

In this heat-modified mRNA , 1 hour it reacted with 37 deg C 
5 X First strand buffer of 4;mu I (250 mM Tris-HCI pH 8.3, 
375mM KCI, 15mM MgCKsub>2</sub> ),0.1 MDTT, 
DEPC of 1 0 mM dNTP , 2 ;mu 1 of 1 ;mu 1 including Super 
Script IIR T of distilled water and 5;mu 1 (1000 U ) which 
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JKlC* ZO&mmz 91 jti I CD DEPC SaSLfc^ 
S7K, 30 U \ <D 5 x Second strand buffer 
(!00mM Tris-HCl pH6.9, 450mM KCI, 23mM 
MgCl 2 , 0.75mM£ - NAD + , 50mM (NH 4 ) 2 S0 4 ), 
3/il CD lOmM dNTP, 1/^1 (10U) CD E.Coli 
DNA »J*f — If, 4 AH (40U) CD E.Coli DNA 
polimerase fc<fel/ 1 jt/ 1 (2U)<D E.Coli RNase H 
%ti\7Ls 16 deg CT* 2 BtMKJCfft, 2 ^ 1 (10U) 
CD T4 DNA 7KU>^— tf£JjD*. 16 deg C t? 5 # 

[0038] 

CCD;§;Sf^ 10/il CD 0.5M EDTA £JP 
TLTS^Lfcft. 150 A/1 CD^xy— ;U: <7PD 
7fs;UA: ^fV75^7^3- ;U(25:24:1) £fln 
*.> tttttt 15,000rpm T? 5 U ±31* 

EttLfc. 

?#t>ti/c±>f (C. 10 1 CD 5M KOAc, 400 /il 
CDX^y— ;u£*Da.«|$U 15,000 rpmtlO» 

&t>LXfet>tltztt:Wtito& 500 it/1 CD 70% X 
^-^•CaL\g<Mt,25jt/l CD DEPC 5a 

[0039] 

15 2. Sal I TV?*}— CDttfln 

Xfl 1 -Ci#e>+lfc 2 cDNA 25 // 1 IC 10 

U 1 CD 5 x T4 DNA 'J # — -tf « « jfc 
(250mMTris-HCl pH7.6, 50mM MgCl 2 , 5mM 
ATP, 5mM DTT, 25% (w/v), PEG 8000), Sal I 

y^r^— 10 a/ l (io jug) fccfctf 5/ii 

(5U)CD T4 DNA 'Jtf— tf£JJD*. 16 deg C (CT 

16 B#PJJJKCE». 50/i I CD^x/— JU: 

>IUA: -fVTSJUTVUZJ— ;U(25:24:1) ^*P^, 
» 15,000 rpm T? 5 ^RfJJl'OU ±j**EI 

Isll|XLfc±* 5 // 1 CD 5M KOAc, 125 ^ 1 
CDx£/— ;U£flD*.tS#U -80 deg C, 20 #M 
ft*P&. 15,000 rpm T? 10 #|H]iS'kLfco 

iSiDL"CSe>*tfc;Jtiattl* 200 ju 1 CD 70% x 
$J— /U-C3fcl^e<®tetfe.40jul CD DEPC 50: 

[0040] 

xfl 3. frlPSifSiNoti iCck^WW 

Xfl 2 CD J5JE;& 20 A/ 1 I- Not I 4 // 1 (60U) £ 
A0;t,37degCT*3 B#lfflJEl£ffe* 7i/- JU: 0 
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were treated. 
[0037] 

With 16 deg C 5 min it reacted with 16 deg C 2 hours 
reactions later, including T4 DNA polymerase of 2;mu 1 (10 
U ) next, DEPC of 91;mu 1 5 X second strand buffer of 
distilled water , 30;mu 1 which was treated (100 mM Tris-HCl 
pH 6.9, 450mM KC1, 23mM MgCKsub>2</sub>, 
0.75mM ;be -NAD<sup>+</sup>, 50mM 
(NH<sub>4</sub> ) <sub>2</sub>SO<sub>4</sub> ), 
including E.coli DNA polimerase of E.coli DNA ligase , 4;mu 
1 (40 U ) of 10 mM dNTP , l;mu 1 (10 U ) of 3;mu 1 and E.coli 
RNase H of l;mu 1 (2 U ) in this reaction mixture . 

[0038] 

Furthermore, to this solution 5 min centrifugation it did with 
after stirring 15, OOOrpm after mixingincluding 0.5 MED TA 
of 10;mu 1 , including phenol : chloroform : isoamyl alcohol 
(25: 24: 1) of 150;mu 1 , supernatant recovered. 

To supernatant which it acquires, it agitated including ethanol 
of 5 M KOAc, 400;mu 1 of 10;mu 1,10 min centrifugation 
did with 1 5,000 rpm . 

centrifugation doing, you washed precipitate which it acquires 
with 70% ethanol of 500;mu 1 , you melted in distilled water 
which after air dry , the DEPC of 25;mu 1 was treated lightly. 

[0039] 

Addition of step 2. Sal I adapter 

With 16 deg C 5 min centrifugation it did with after stirring 
15, 000 rpm 16 hour reactions later,including phenol : 
chloroform : isoamyl alcohol (25: 24: 1) of 50;mu 1 , in 
double strand cDNA 25 ;mu 1 which isacquired with step 1 5 
X T4 DNA ligase buffer of 10;mu 1 (250 mMTris-HCl pH 
7.6, 50mM MgCKsub>2</sub>, 5mM ATP , 5mM DTT , 
25% (w/v ), PEG 8000 ), Sal I adapter solution 10;mu 1 
(10;mu g ) and including T4 DNA ligase of 5;mu 1 (5 U ), 
supernatant recovered. 

To supernatant which recovers, it agitated including ethanol 
of 5 M KOAc, 125;mu 1 of 5;mu 1 , - 80 deg C, 20min cooling 
later, 10 min centrifugation didwith 15,000 rpm . 

centrifugation doing, you washed precipitate which it acquires 
with 70% ethanol of 200;mu 1 , you melted in distilled water 
which after air dry , the DEPC of 40;mu 1 was treated lightly. 

[0040] 

It cuts off with step 3. restriction enzyme Not I 

In reaction mixture 20;mu 1 of step 2 3 hours reactions later, it 
did phenol : chloroform : isoamyl alcohol (25: 24: 1) 
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□ PTf-WUA: -fVTS;UT;U3— ;U(25:24:l) ft 

<7)T* 1 *P^S^W±CDiMX£»iSL 50//! 
[0041] 

18 4. pSPORT £0=74?— *sa> 

V-jXftWLtz cDNA 3/il iCSal I fc<fc 

Not I T?;B<bLfc pSPORT 1 
(50ng;Life Technologies) £})D ZbiZ 11 u 1 
CD DEPC fflSLfc^®7K.4 u\ O 5 x T4 
DNA 'J*f— tffMrJftfcJctf 1 /il O 5 XT4 

dna tr^aait.ssT* 3 b#mjejc*i* 

fco 

[0042] 

J5J£!£,:7x/— ;u: ^pp^A: -<yT5>>UT 

;UP — ;U(25:24:1) ttffl£mV5 //I (5 // g) 
COlfStRNA, 5jUl (D5M KOAc fccfctf 125 
A/1 0>i£/— ;u£in*T8M¥U-80 deg C T; 
20 #ffflJfriHf£, 15,000 rpm T? 10 #IWiS'kL 

fco 

a^LT»&4xf=J«l81*lS- 200 1 CO 70% X 

;u-exfeiv e<JBft«, 5 //I0te 

(IOmM Tris-HCl pH8.0, ImM EDTA)(Cj§fl?L 

fco 

[0043] 

18 5. ^SiMDHlOB "v(Dff2K$E& 

18 4 -Ctfbtlfc^-fy— cDNA 
HI H Electro MAX DH10B(F\ mcrA, 0 
80dIacZ A M15, A (mrr-hsdRMS-mcrBC), A 
lacX74, deoR, recAl, endAl, araD139, A (ara, 
leu)7697, galU, galK, A -, rpsL, nupG:Life 
Technologies) fZlXU^hPTKU— : >a*>}£\Z&y 

tt£f>*>. 50U 1 <D DH10B Mf&lZ 2M 1 <D^4 
?— V3>i cDNA ^P^t.^S 26jUlx 2 
*tLT. xU<7hP7KL/— 9— (Bio-Rad )"C 
400V, 330 /iFO^ft-eHlLfco 

[0044] 

&IC,4 ml CO SOC JS*6 (2%/^h-h , J^'h> J 
IOmM NaCl, 2.5mM 
KC1, IOmM MgS0 4 , IOmM MgCI 2 , 20mM 7)1, 

□ -X) -C*8i«SiattL. 37 deg C V 1 0#Pb1 
WL£ot%W&.50 mg/ml <D7>t?v'J>£^t; 
LB T/U— h (l%/<2h'h'J:7h>, 0.5%/^h- 
SfgX^X, 0.5% NaCl, 0.1% ?\/U=l— X, 1.5% 



extraction with 37 deg C including Not I 4 ;mu 1 (60 U ), the 
supernatant recovered. 

this supernatant size of 1 kilobase-pair or more fraction was 
done with the chroma spin -1000 column (Clontech 
Laboratories, Inc. ) and eluate of 50;mu 1 was acquired. 

[0041] 

ligation of step 4. pSPORTvector 

3 hours it reacted with room temperature including 5 X T4 
DNA ligase buffer of distilled water , 4 ;mu I which was 
treated and 5 X T4 DNA ligase of 1 ;mu 1 with Sal I and Not I 
in cDNA solution 3;mu I which size fraction is done including 
the pSPORTvector 1 ;mu 1 (50 ng ;Life Technologies, Inc. ) 
which digestion is done, furthermore DEPC ofl 1 ;mu 1 . 

[0042] 

After reacting, it did phenol : chloroform : isoamyl alcohol 
(25: 24: 1) extraction, it agitated including 5 M KOAc of 
yeast tRNA , 5;mu 1 of 5;mu 1 (5;mu g ), and ethanol of 
125;mu 1 - with 80 deg C 20 min cooling later, 10 min 
centrifugation did with 15,000 rpm . 

centrifugation doing, you washed precipitate which it acquires 
with 70% ethanol of 200;mu 1 , after air dry , melted in TE (10 
mM Tris-HCl pH 8.0, ImM EDTA ) of 5;mu 1 lightly. 

[0043] 

transformation to step 5. E. coli DH10B 

cDNA after ligation which is acquired with step 4 
transformation was done in E. coli Electro MAX DH10B (F 1 , 
mcrA, ;ph 80 dlacZ:de Ml 5, :de (mrr-hsdRMS-mcrBC ),:de 
IacX74, deoR, recAl, endAl, araD139, :de (ara, leu ) 7697, 
galU, galK, ;la -,rpsL, nupG:Life Technologies, Inc. ) with 
electroporation method . 

In DH10B cell of namely, 50;mu 1 with electroporator 
(Bio-Rad ) it executed with the condition of 400 V, 330 ;mu F 
cDNA after ligation of 2;mu 1 including, as end volume 
26;mu 1X2. 

[0044] 

Next, with SOC culture medium (2% Bacto *triptone , 
0.5%Bacto *yeast extract , IOmM NaCl, 2.5mM KC1, IOmM 
MgSO<sub>4</sub>, IOmM MgCKsub>2</sub>, 20mM 
glucose ) of 4 ml E. coli it recovered, 1 hour concussion 
culture later, it sowed on LBplate (1% Bacto *triptone , 
0.5%Bacto *yeast extract , 0.5% NaCl, 0.1 % glucose , 
1.5%Bacto *agar ) which includes the ampicillin of 50 mg/ml 
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/«7h-TlS-) lC*l^T37degCt?-««f§|L 
fc. 

-t<D«*,tt 1.1 x 10 6 fS(D<7P— >£#t? 
cDNA ^f^9'J — *<W6ttfc. 

[0045] 

(3)-fe'J>^PTT-Hf«#««tffll^fc PCR 

9ttJS£ (His)ifi«(D7Sy||«#««**lc 
IB*|J§^:1 |C^-r^«JzT-7-KY185 ££/£L 

*»(-E5fl«^:2 |C«f *'J=fV— KYI 89 * 



I 3(2)18 3."CW&*lfc cDNA $T->^U 
— K ^'JlfV— KY185 - KY189 ^=7^ V— <t 
LT, Ampli-Taq*°U>7— tf (/ \°— ^r>x;U^ 
-*±) ICT PCR ^frofco 

CCD pcr SPEiSSpCRll^^— (-fl/tfhas; 

x>)IC+h^>7P— ->^L.431 DNA 
Bf>V*»o^p->Sf»fc. 

OCD;St£?£* (His, Ser) (DfHllCfc*-bU>^D 
[0046] 

(4)-tr'J>^ , Px7 r — lf<DX^'J— 

SufHH»J 3.(3)-e»&*tfc^9XSKfrr>^U 
-h^Lfc PCR lCcty,S3t«»^D-^Sft 



C<D^P— ^fflt\ jUffitfJ 3(2)18 

tlfcfa 110 75^P— >CD cDNA ^-f^'J— £ 

*-<D*SS. fcl 20 75fflfr£) 6 {iCDPlt£^P— > 

»A DNA ■rfr©****!!!'*. Ifi^^n- 
> pSPORT /SP59-#3 (fcj 1.4 ^P$MS*f) £iH 
t>\ ^ilte^CDv— ^X>X£ Taq Dye Deoxy 
Terminator Cycle Sequencing Kit (Applied 
Biosystems)"e;^SLfr 0 

[0047] 

pSPORT / SP59-#3 CD cDNA (DtSaiBWSiBM 

^CDftSS. pSPORT/ SP59-#3 CD cDNA <D±g 
I* 1,438 i£**fTM55 J£S*tCD 5'IEgfltRfI 



1997-6-10 

with 37 deg C and overnight culture did with 37 deg C. 

As a result, cDNA library to which approximately 1.1 X 
1 0<sup>6</sup> includes the clone acquired. 

[0045] 

PCR which uses (3) serine protease storage area 

oligomer KYI 85 which on basis of amino acid storage area of 
activity residue (His ) vicinity isshown in Sequence 
Number :1 was synthesized. 

In addition, oligomer KYI 89 which on basis of amino acid 
storage area of activity residue (Ser ) vicinity is shown in 
Sequence Number :2 was synthesized. 

PCR was done with Ampli-Taqpolymerase (Perkin Elmer ) 
cDNA which is acquired with Working Example 3 (2) step 3. 
with template , oligomer KYI 85 - KYI 89 as primer . 

this PCR reaction liquid subcloning was done in pCR Ilvector 
(Invitrogen ), clone which has the DNA fragment of 431 base 
pair was acquired. 

As for result of doing sequence of these clone , code is doneit 
was verified amino acid sequence which is retained in serine 
protease which isbetween 2 activity residue (His , Ser ) that 
nucleotide sequence which is included. 

[0046] 

screening of (4) serine protease 

fluorescently labeled probe was drawn up with PCR which 
designates plasmid whichis acquired with aforementioned 
Working Example 3. (3) as template . 

Making use of this probe , cDNA library of approximately 
1,100,000 clone which are acquired with Working Example 3 
(2) step 5. screening was done with the conventional method . 

As a result, positive clone of 6 was acquired from 
approximately 200,000. 

size of inserted DNA fragment was inspected, clone pSPORT 
/ SP59-#3 (Approximately 1 .4 kilobase-pair ) of longest 
waschosen, sequence of this gene was decided with Taq dye 
Deoxy Terminator Cycle Sequencing Kit (Applied 
Biosystems ). 

[0047] 

Feature of (5) nucleotide sequence 

nucleotide sequence of cDNA of pSPORT / SP59-#3 is shown 
in Sequence Number :3. 

As a result, total length of cDNA of pSPORT/ SP59-#3 with 
1,438 base pair , consists of 3' untranscribed region of 
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IS. 732 ttStt<DH8Rffi4L551 i£S*t<7> 3' 
HR««l*75y» 244 »*£a-KLTl**C 
[0048] 

(6) SP59^>/^K(D^^K^ : 7^V>h(C>Pt-r 

SP59 <D73,/KE0J<D5*u E?ijS#:6 <7>ffli# 
^<^K(E«»*:3 tf>7£/i£§-§- 56-67 IC 
Cys ft^aPLfcta».EOT»*:7 CDSP»^^ 
^K(EM#-^:3(DT5yM»#96-110 §)fc<£ 
tfE5U»-^:8 (D»»^fK(iB5"IW:3 <7)7 
S/SSS^- 210 -223 S)$"a/dcLTs fcBlt 90% 

[0049] 

l/-f^**5/)X^S/>-f3K(MBS .i-^-CT 
x^)r;S1HbLfc^vJ(a;ST;u^5>(BSA , 
t*7^fX^)l:|S^^ttMLf:o 

5mg CD BSA * 50mM 'J^SftWJft 
(pH8.0 )lC»jBLfc8L DMSO {CjgS?Lfc MBS 
£l.25mg*D*.S;STO0»F^#UMBS g 
tttt BSA £*#fco 

&IC.MBS ;S14^b BSA \Z 50mM 'J>»«« 
;&(pH7.0 )lC»«Lfc«-^^K7^y»h 

5m g * % 1st 3 B»iuiit#M"*c:fcicj:y * 

*^«;>^L/r#^^K^^y»K$ Freund 
[0050] 

(7) thB?MSS*(7) HPC-Y3 MBM±;itfr 
£><7) SP59 *>/^Jt<7>»ai 

HjffiflJ 1 tra«lCLT»6tLfc HPC-Y3 fflflStt 
S±Ht03M£ttjft& 10mg£0.1 MNaCl£#t; 
lOmMTris/HCl ,pH7.4 (C lmg/ml Cl 3d 
SMIU 4ml/#<7)3i£iS"C Superose6(^T;U^^> 

*7^>3>*(6)"e»fc SP59 M»K^Kft 

(Boc-Phe-Ser.Arg-4-y^;U-^^'J;U-7-75K(lil 
T\ MCA ). Boc-Gln-Ala-Arg-MCA)£ffll*fcB 



transcription region , 551 base pair of 5' untranscribed region , 
732 base pair of 155 base pair . 

As for transcription region code it became clear to have done 
amino acid 244residue . 

[0048] 

Production of antibody for peptide fragment of (6) 
SP59protein 

Among amino acid sequence of SP59, portion peptide of 
Sequence Number :6 (Those which add Cys to amino acid 
number 56-67 of Sequence Number :3. ), portion peptide of 
Sequence Number :7 (amino acid number 96-1 10 turn of 
Sequence Number :3 ) and synthesizing portion peptide 
(amino acid number 210 -223 turn of Sequence Number :3 ) 
of Sequence Number :8, it acquiredeach portion peptide of 
purity 90% or more . 

[0049] 

Connecting to bovine blood serum albumin (BSA , Nacalai 
Tesque Inc. (DB 69-053-8079 ) ) which is activated with N- 
(m-maleimide benzoyl oxy ) succinimide (MBS , Nacalai 
Tesque Inc. (DB 69-053-8079 ) ), immunity it did each 
peptide fragment . 

After melting BSA of namely, 5mg in 50 mM phosphate 
buffer (pH 8.0 ), 1.25 mg itadded MBS which is melted in 
DMSO , 30 min agitated with room temperature , acquired 
MBS activated BSA . 

Next, coupling it did by agitating with room temperature 
including each peptide fragment 5mg which is melted in 50 
mM phosphate buffer (pH 7.0 ) in MBS activated BSA , 3 
hours . 

Each peptide fragment which coupling is done 
Freundcomplete adjuvant (Nacalai Tesque Inc. (DB 
69-053-8079 ) ) with it mixed, itproduced antiserum with 
conventional method . 

[0050] 

Refining SP59protein from HPC -Y3cell culture supernatant 
of (7) human pancreatic cancer derivation 

In 10 mM Tris HC1 , pH 7.4 which include 0.1 MNaCl with 1 
mg/ml way it melted the lyophilized product lOmg of HPC 
-Y3cell culture supernatant which it acquires in same way as 
Working Example 1 itoffered to gel filtration chromatography 
which uses Superose6 (Pharmacia ) with flow rate of 4 ml per 
minute . 

Measurement of enzyme activity which uses Western blot and 
synthetic substrate (Boc-Phe -Ser -Arg-4- methyl -coumaril 
-7-amide (Below, MCA ), Boc-Gln -Ala -Arg-MCA ) 
whichuse SP59portion peptide antibody which acquires each 
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*(D«JI.-7^>a> 63-70 (C»aiLfcffij»lC 
j£tt£18tf>. HiH#£ MonoQ 

[0051] 

«|C % MonoQ *9A3f|S*B»**©** 
lOmM U>ggJgfj;£.pH6.8 Tfc^^CA^Sl 

5?x>h"e*aj**fc4:C%.SttB*M*, 150 

OUT?. 20mM U>ttttflT7S. pH6.8 T*fc»bfrC 
tf>¥«HbL*= MonoS rt^-MCT^^U 0.1 
MNaCl ;lgt?v>^;ut°— ?tLTS14H»A< 

[0052] 

(8)N 3fciS75/»B5iJG)tt«r 

SP59 ^>/\°^7»C0 N *4»75/MB5IJ##r*. 

HPC-Y3 *fflflS8&£>/^Kig*±;f 

^&,mraLf=*ifc«»Lfc sp59 »>/<9jt 

H ft Si ^ s Matsudaira(Matsudaira, 
P.( 1 987)J.Biol.Chem.262, 1 0035- 1 0038) <P> ?5 )i 
IcftoT PVDF mizl&WLtzo 

$ h> IC s Speicher(Speicher, 
D.W.(1989)"Techniques in Protein 

Chemistry"(Hugli, T.E.ed.), pp.24-35. Academic 
Press, San Diego) CD^;£IC^oT<7— 7y- Zf 
;U-»fe-T*CtlZcfey SP59 *>/<*K*«Ul 
Lfco 

ceo sp59 ♦>/^*»ftB»*«iy*y. 

(Applied Biosystems) <7) 477 A fifgv— 
[0053] 

/W^vX-rAXcD 120A ^^-T^vXt" ACT) 
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fraction with (6) was executed. 

As a result, activity was recognized in fraction which is 
liquatedin fraction 63-70 , same fraction with MonoQcolumn 
(Pharmacia ) applying wasdesignated that way as ion 
exchange chromatography . 

[0051] 

Next, in hydroxyapatite column (Pentax) which equilibration 
does MonoQcolumn non- connection fraction that way 
beforehand with 10 mM phosphate buffer , pH 6.8 applying 
after doing, when itliquates with linear gradient of phosphate 
buffer , it liquated active fraction , with the phosphate buffer 
of 150 mM concentration . 

Next, applying it did in MonoScolumn which equilibration is 
done beforehandwith 20 mM phosphate buffer , pH 6.8 , 
active fraction liquated with 0.1 MNaClconcentration as 
single peak . 

elution fraction desalting after doing, was offered to 
N-terminal amino acid analysis with C4column . 

[0052] 

Analysis of (8) N-terminal amino acid sequence 

You analyzed SP59protein N-terminal amino acid sequence , 
as follows. 

SDS -polyacrylamide electrophoresis was done from namely, 
HPC -Y3cell non protein culture supernatant , making use of 
SP59protein which was refined with method which is 
mentioned earlier. 

After electrophoresis , following to method of Matsudaira 
(Matsudaira, P. (1987) Journal of Biological Chemistry (0021 
- 9258, JBCHA3 ). 262, 10035 - 10038), it copied to PVDF 
membrane . 

Furthermore, following to method of Speicher (Speicher, 
D.W. (1989) "techniques in protein Chemistry" (Hugh, 
T.E.ed. ), pp. 24-35. Academic Press , San Diego ), it detected 
the SP59protein Coomassie blue by dyeing. 



It cut off this SP59protein dyeing fraction , after washing and 
air dry , made specimen of N-terminal amino acid sequence 
analysis in fully . 

477 Agas phase sequencer of Applied Biosystems (Applied 
Biosystems ) were used to analysis. 

[0053] 

identification it did phenylthio hydantoin derivative , with 
reverse-phase HPLC (Hewick, R.M., Hunkapiller, M.W., 
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HPLC(Hewick, R.M., Hunkapilier, M.W., 
Hood, L.E., & Dreyer, WJ.(1981) 
J.Biol.Chem.256, 7990-7997)1^^0X1^] feLtzo 

*<Dmm. sp59 <^«<Dfnmm n ^ssts 

(LVHG)T*fc$C<t£5tISLfc 0 

*fc, /S^S SP59 N SMBTa/ft 

□ *fi/>*< 1 0**Lfc75/»5U(VHG )tinM 

[0054] 

(9)SP60 fccktf SP67 <Di£fc z F<D<7a—=.^tft$ 

COLO201 «aS^&.TOSfiLfe*tttBI«lcL 
T SP60 fccfctf SP67 (Ditte^CO^n — - 

— 4flrW*0)*k«l=O|fla*(catalytic triad)* 
Wf£ SP60(E5lJS#:4)fccki; SP67(1B^IJ§ 
^:5)£t#fc, 

Cftbtf) DNA lix SP59 fclH«l::LT»B-&L 
[0055] 

HJ£0"]4. SP59 itfiT-CD Northern ^DyHCj: 

pSPORT / SP59-#3 £fMRB#* MIu I WEft 
Utt 1.4 *Pi£g*t<7) DNA Br*£i»ftt-?l 
$HL, a- 32 P dCTP(Amersham) T?1SS& L. ZfO 

Z(DZfn—yt 16fi<DfllSIA>e>iSS!LfcmRNA 

T-ySOS- 65 deg C T? 2 B#H£l££-frfco 
[0056] 

sfcic* c0^^7>7^ii/?-5 0.1% sds £^ 

tT2 XSSC (150mM NaCl, 15mM £x>B£^h 
U^A) T?S;S, 20 igl^-C. 1 XSSC, 

0.1% SDS IC^k.65 deg C, 30 «fd]T? 2 Elgfc 
IVBAS2000 ffl^^-v>^U-KI±¥I 

^;uA)ic 30 ftrnmytzv. stifco 

SP59 »e^<0fcH«ST?<& mRNA 0>#SStl4. 

£fc.SP60 itfeT-fccfctf SP67 iie^lCOl^ 
T.SP59 ilfe^<!:|B]^IC|S|$*fTofc^S.-€- 

NL /WH* «TSB«fccfct;i»»lc3SLx|ga*B«) 



Hood, L.E., & Dreyer, W.J. (1981) Journal of Biological 
Chemistry (0021 - 9258, JBCHA3 ). 256, 7990 - 7997) of 120 
Aonline system of the Applied Biosystems . 

As a result, mature type N-terminal amino acid sequence of 
SP59protein , as presumed, verified that it isa amino acid 
sequence (LVHG ). 

In addition, N-terminal amino acid leucine of mature type 
SP59protein one also amino acid sequence (VHG ) whichis 
deficient existing simultaneously became clear. 

[0054] 

(9) SP60 and cloning of gene of SP67 and identification of 
protein 

cloning of gene of SP60 and SP67 and identification of the 
protein were done from COLO201 cell , to similar to method 
which ismentioned earlier, SP60 which possesses catalyst 
three group residue (catalytic triad ) which is peculiar to 
serine protease (Sequence Number :4 ) and SP67 (Sequence 
Number :5 ) wasacquired. 

These DNA revealing, in same way as SP59 can acquire the 
serine protease . 

[0055] 

With Northernblot of Working Example 4. SP59gene 
revelation with human organ 

digestion it did pSPORT / SP59-#3 with restriction enzyme 
Mlu I , isolation and purification did DNA fragment 
ofapproximately 1.4 kilobase-pair , the;al -<sup>32</sup>Pd 
CTP labelling did with (Amersham ),made probe . 

membrane filter (Clontech Laboratories, Inc. ) which mRNA 
which is manufactured from organ of this probe and 16 kinds 
blotting is done 2 hours it reacted with 65 deg C. 

[0056] 

Next, room temperature , 20min , continuously, it changed 
this membrane filter into 1 X SSC, 0.1 % SDS with 2 X SSC 
(150 mM NaCl, 1 5mM sodium citrate ) which include 0. 1 % 
SDS and twice washed with 65 deg C, 30min ,30 min exposed 
to imaging plate (Fuji Photo Film Co. Ltd. (DB 
69-053-6693 ) ) for BAS2000 , analyzed. 

Result was shown in Figure 1 . 

Revelation of mRNA with human organ of SP59gene 
recognized strongrevelation in especially brain , it was a size 
of approximately 1.4 kb . 

In addition, result of testing in same way as SP59gene 
concerning SP60gene and SP67gene , recognized respective 
colon , prostate , small intestine and revelation which is strong 
in kidney , and colon , small intestine , prostate and the 
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tZo 

[0057] 

mmm s. s?59 ae? K^itta-tu^ 

(i)*3R^X5K(D«ai 

pSPORT / SP59-#3 S Mlu I 1?>H<b*, 1.4 
*Pigg*}(7} DNA Bfftf£lMI-«»UTElC 

|l]^lr N SV40 ^P^-StO pdKCR 
£ — (Nikaido, T. *o „ Nature, 
311 ,631-635(1984):pKCR *<V$—<D pBR322 
pBR327 «ca»Lfc^<7$— )t Mlu I IZ 

-cjmttu 7;u*u*x^t*— if JCcty«iu> 

gHtU:7x/— >7PP*;uA: -fVTS^UT 
;U(25:24:1) ttUSffl^ x£y— ;ust» 
L TE lc»»Lfc. 

[0058] 

®;£{cftlV pSPORT / SP59-#3 CD DNA Bf>V 
£ pdKCR DNA ifr$7^y-"V3> 

U*J»« JM109 S»Rfi»4tt,4i:fc3P 

pcr aicjiyiBSfLrawt-ri-bUv 

3f Pf7— tf SP59 J6S^9*5K pdKCR / SP59 

p-Kraaewwiu *^ 5' «±ati= 

Eco R I ,3' fflOTSSIC Bsp MI *JfBBHReK£P 



KY239 j3<fctf KY240 BB?I]S#:9 J3<fctf 
IOIZtf-To 

[0059] 

Ztlb^^-f'V— KY239 fccfetK KY240 
^\ pCR II/Trypsin II ^7X5K(2 IM^ 
— (Emi, M., Nakamura et al., Gene, 41. 
305-310, 1986)£ffll*TH86fllJ 3(2)18 5 
btltz cDNA ^-f^'J—^yii^L. pCRII "« 

KirLfc PCR SfTLV -t(D*«5SfM«B*(Eco 
RI *$<fctf Bsp MI) X'ffiit'ik. lift 75bp CO DNA 

[0060] 

SP59 iifc*(&j*J»*>/<*K*=i--K 
f *Jte^0)±S(Efc Bsp mi MRIMtBNAS 

fi^^Sp-TScfc^lC^-YV— KY241 . fccfctf 
KY207 £l£f+L/co 



pancreas . 
[0057] 

Working Example 5. SP59gene code measurement of enzyme 
activity of novel serine protease mature protein which isdone 

Construction of (1) expression plasmid 

pSPORT / SP59-#3 after digestion , isolation and purification 
it did DNA fragment of approximately 1 .4 kilobase-pair with 
Mlu I , melted in TE. 

In same way, dephosphorylation it did also pdKCR vector 
(Nikaido, T. and others and Nature (London ) (0028 - 0836), 
vector which pBR322 portion of31 1,631 - 635 (1984):pKCR 
vector substitutes in pBR327 ) which has the SV40promoter 
with Mlu I after digestion , with alkaline phosphatase , did 
phenol : chloroform : isoamyl alcohol (25: 24: l)extraction, 
ethanol precipitation did and melted in TE. 

[0058] 

In accordance with conventional method , ligation doing 
DNA fragment and pdKCR vector DNA fragment of pSPORT 
/ SP59-#3, transformation doing E. coli JM109 , analyzing 
colony which itoccurs with PCR method it acquired serine 
protease SP59expression plasmid pdKCR / SP59 which it 
makes objective . 

Next, gene which signal sequence and enterokinase 
recognition sequence which follow the start methionine of 
trypsin (EC 3.4.21.4 ) II code is done amplifying wasdone, at 
same time in order to add Bsp MI restriction enzyme 
recognition site to EcoRl , 3&apos; side downstream in 
5&apos; side upstream , primer was designed. 

KY239 and KY240 , are shown in Sequence Number :9 and 
10. 

[0059] 

Making use of these primer KY239 and KY240 , PCR which 
designates pCR II/Trypsin II plasmid (amplifying it did from 
cDNA library which is acquired with Working Example 3 (2) 
step 5 making use of 2 specific primer (Emi, M., Nakamura et 
ah, Gene (0378 - 1 1 19, GENED6 ), 41.305 - 310 and 1986) 
subcloning did in pCRII vector and acquired ) as template was 
done, product after digestion , the DNA fragment of 
approximately 75 bp isolation and purification was done with 
restriction enzyme (EcoRl and Bsp MI ). 

[0060] 

In order in same way, to add Bsp MIrestriction enzyme 
recognition site to upstream of gene which mature protein of 
SP59gene code is done, primer KY241 , and the KY207 were 
designed. 
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KY241 fcJ:l/KY207 I*. IB^'JS^: 1 1 

12 [ZTjkLtZo 

Ctlb^^-T^— KY241 fc<fctf KY207 
l^.pSPORT / SP59-#3 ^XSK^T'^L'— h 
irLfc PCR *ffl^*<D*«l**l]«af*(Bsp 
MIfc<fctfBpu 1102I)"e>NHt&.DNA 

f#bftfch'j:7i>> II (DS/^JHBW«:6 
lex >t- □ — tf IS It IE ?ij $ =i — Kf 4 
DNA Ktf£SP59afc^<& 
-K-T* DNA ^^^,^;£lc^lN,$iJPSi$m 
(Eco RI &<£tf Bpu 11021) T*fltJ>ftMbLfc 
pdKCR/SP59 Ic^-f va>L> *BI 

■ JM109 £»«|E«£l*fc 0 

^£^t;=ia--£ pcr ?ilCcty5t!gU, 

(pdKCR/Trp59)£*#f;:o 
[0061] 



It showed KY241 and KY207 , in Sequence Number : 
12. 



11 and 



(2)COS-l 



mmm 5(i)-ef^»Lfc*^iie^(Trp59) <d 

S§3!fflft4^fl&<hLTCOS-l *fflflS£ffilV 'JtK 
pdKCR/Tr P 59 pdKCR S-ttfPtlh^* 

* % , H S 10cm ^i^ifflf^vj. 

(Corning, 430167)(C COS-1 *fflfl$£ 1 x 10 6 M 

» *6 t L T (4 . 10% ^yJSISliJtt 
Dulbecco's minimum essential medium (DMEM, 

[0062] 

3? B v Opti-MEM t&Jfe(Life Technologies) 5mi 
T* m AS £ 'J > X L & . $ £ I- > 5ml (7) 
Opti-MEM J£*£An*.* 37 deg C "C 2 0#Fe1tSS 

«*«.-r-f*>JL 1 ftfcfcmaO^SK 1 

;l;&£An*..£blc,37 deg c Tr 5 B#F B 1i§»L 
f:o 

t$S^v Opti-MEM 5ml JJD*_. ^fit 10ml 

i:U 37 deg C 72 B*WJS§|Lfco 



Making use of these primer KY241 and KY207 , PCR which 
designates pSPORT/ SP59-#3plasmid as template was done, 
product after digestion , DNA fragment isolation and 
purification was done with restriction enzyme (Bsp MI and 
Bpu 11021 ). 

Next, with restriction enzyme (EcoRl and Bpu 1 1021 ) 
ligation it did in pdKCR/SP59vector which front digestion is 
done DNA fragment which mature protein of DNA fragment 
and SP59gene which signal sequence and enterokinase 
recognition sequence of trypsin (EC 3.4.21.4 ) II which 
isacquired code are done code is done, in accordance with the 
conventional method , transformation did E. coli JM109 . 

colony which includes chimeric gene of inside objective of 
colony which transformation is done was verified by PCR 
method , expression plasmid (pdKCR/Trp59 ) of the chimeric 
gene (Trp59 ) which is made objective was acquired. 

[0061] 

Revelation in (2) COS-1 cell 

Revelation with animal cell was tried making use of 
expression plasmid of the chimeric gene (Trp59 ) which is 
produced with Working Example 5(1). 

As animal cell for revelation pdKCR/Trp59 and pdKCR 
transfection weredone respectively making use of COS-1 
cell , with Lipofectin method as the expression plasmid . 

COS-1 cell I X 10<sup>6</sup> cell was planted in D. Xu 
(Corning, 430167 ) for culture of the namely, diameter 10cm . 

As culture medium , Dulbecco 's minimum essential medium 
(DMEM , Nissui Pharmaceutical Co. ) which includes 10% 
fetal calf serum was used. 

[0062] 

2 hours culture it did with 37 deg C next day , Opti-MEM 
culture medium (Life Technologies, Inc. ) rinse after doing 
the cell , furthermore, including Opti-MEMculture medium of 
5 ml with 5 ml . 

After culture , D. Xu per layer above-mentioned plasmid 
!;mu g and the Lipofectin (Pharmacia ) including mixed 
solution of 10;mu g, furthermore, 5 hours culture itdid with 37 
deg C. 

After culture , 5 ml it added Opti-MEMculture medium , 
made total 10ml , 72 hour culture did with 37 deg C. 

You gathered culture supernatant after culture , with 
centrifugation , made measurement sample of enzyme 
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[0063] 

(3)PS;tt££>;fi'J5i 

r&jb"^ COS-1 $fflflS(Dig*±;t 50 //Ilex 
> -f- P ~)~ — *tf (1 mg/ml, Biozyme 
Laboratories) 10 i £;!?PU 1ST* 15 #Bfi 

& IC . DMSO |C g S L f: ^ ft I I 
Boc-Phe-Ser-Arg-MCA (^<^KWS2fiff)S 0.1 
M Tris/HCl, pH8.0 "C#«?Lf= 0.2 M 
$ 50 ju 1 iBXs ISt 60 #RHSJS£i± 

tZo 

KJ£ft*E!ti£&K 485nm.^^fc;J$ft 535nm 
[0064] 

■t0)tS*. El2lC^Lfcck J 5l^>Trp59 
SSSLfc COS-1 fflBS<Z)»§|±«lCX>^P^r 
•J— -t?**iL*Ctfc«kyBSRJ5tt$B«>fco 

ccDijtSS.SP59 ilfi^A^zi— Kf *lfr*l-tr'J> 

— tfae^f i*, *a>-jw»*±. 

[0065] 

[fgBJKD&H] 

fch*£J»*fi*a> COLO 201 t0 
*y>?P^7-i?R*S14£#oTl*4C±£ 

SP59 ae^fl*. thHI=3t<«SBLTl^*Ci 
[0066] 

C<DJ:5lc. JlWflS^ffll^fc-b'JV^P-T-T— if 



activity . 
[0063] 

Measurement of (3) enzyme activity 

enzyme activity in cell culture supernatant which is acquired 
with Working Example 5 (2) wasmeasured. 

enterokinase (1 mg/ml , Biozyme Laboratories ) 10;mu 1 it 
mixed to culture supernatant 50 ;mu 1 of namely, COS-1 cell , 
15 min reacted with room temperature . 



Next, 50;mu 1 it added 0.2 M group quality solution which 
dilute the synthetic substrate Boc-Phe -Ser -Arg-MCA 
(peptide research laboratory ) which is melted in DMSO with 
0.1 MT ris/HCl , pH 8.0 , furthermore, 60 min reacted with 
room temperature . 

After reacting, fluorescence in excitation wavelength 485nm , 
fluorescence wavelength 535nm was measured. 

[0064] 

As a result, as shown in Figure 2 , enzyme activity was 
recognized by adding enterokinase to culture supernatant of 
COS-1 cell which reveals Trp59 gene . 

this result, SP59gene as for novel serine protease mature 
protein which code is done,showing enzyme activity became 
clear. 

From result above, as for serine protease gene which this time 
is isolated, on primary structure , being a novel serine 
protease gene , it became clear to reveal activity not 
onlybecoming clear, as mature protein . 

[0065] 

[Effects of the Invention] 

these inventors isolated novel serine protease gene from 
COLO 201 cell of human colon cancer derivation, the gene 
which at same time is isolated made that it has serine protease 
enzyme activity as mature protein clear. 

In addition, novel serine protease gene which this time is 
acquired for first timein spite of colon cancer derivation, as 
for SP59 gene , having revealedstrongly in human brain 
became clear. 

[0066] 

this way, as for isolation of serine protease gene which uses 
cancer cell , itis clear to be useful as resource of novel gene . 

Furthermore, assuming even when or that novel serine 
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mRNA (Dfkm&tiitiLtzkLTi. BIRSflfc* 
[0067] 

[0068] 
IE5U§#: 1 
IB?l|<7)ft$: 20 

B9U 

GTGCTCACNG 
[0069] 
IB^IJCD*$: 20 

AGCGGNCCNC 
[0070] 

KJlJCDfi*: 1438 

hTKns?-: MM* 

KMA)*!®: cDNA to mRNA 



protease gene was isolated, assuming, that it examined 
revelation of mRNA , making use of gene which it isolates 
whether or not protein which translation is done, with organ 
topical has revealed in functional , it is not a limitof 
guarantee. 

[0067] 

This time, revealing novel serine protease gene with method 
which is mentionedearlier, what makes that code it does 
functional protein clear issomething which proves usefulness 
of this said gene . 

In addition, protein which is revealed making use of this said 
gene , the screening doing various disease treatment agent , 
for first time becomes possible fromfact that it is a functional 
protein , by establishing screening system of this enzyme 
specific inhibitor . 

[0068] 



CNGCBCAYTG 
[0069] 



20 



CDGARTCVCC 
[0070] 



20 
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E9J 

GGACACACGC TGTAGCTGTC TCCCCGGCTG GCTGGCTCGC TCTCTCCTGG GGACACAGAG 60 GTCGGCAGGC 



IH^JCDft*: 699 

E5»JCOaSi: cDNA to mRNA 
1E5IJ 

GTG GTG GGT GGG GAG GAG GCC TCT GTG GAT TCT TGG CCT TGG CAG GTC AGC ATC CAG 
Val Val Gly Gly Glu Glu Ala Ser Val Asp Ser Trp Pro Trp Gin Va! Ser He Gin 

15 10 15 



[0071] 
[0072] 
[0073] 



[0071] 
[0072] 
[0073] 



48 
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[0074] 

[0074] 

[0075] 

[0075] 

K5IJ0)ft*: 723 

hT^PV-: MM* 
E9tO)M: cDNAtomRNA 

Va. Val G.y G.y Thr Asp Ma Asp G.u Gly G.u Trp Pro Trp Gin Va. 



AGC CTG CA1 
Ser Leu His 



48 
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[0076] 
[0077] 



[0076] 
[0077] 



SE5i]Oi2: TZSM 

Leu Arg Gin Arg Glu Ser Ser Gin Glu Gin Ser Ser Cys 

1 5 10 

[0078] [0078] 
IE5lJC0S$: 15 
K?|JCDM: 

EM 

Lys Leu Ser Glu Leu He Gin Pro Leu Pro Leu Glu Arg Asp Cys 
15 10 15 

[0079] [0079] 

125i)CDS$: 14 

h/fvP v — : ia$fttt 
E9IJ0>aSI: 

Cys Arg Tyr Thr Asn Tip He Gin Lys Thr He Gin Ala Lys 

1 5 10 

[0080] [0080] 
E?"J<Dfi£: 26 
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CACAGAATTC CACCATGAAT CTACTT 26 

[0081] [0081] 
Ic5iJ0>:ft£: 27 
IB^lJOS: ttK 

BEJiJOffHI: £fi£DNA 

TAGCACCTGC CGATCTTGTC ATCATCA 27 

[0082] [0082] 
IgJlJCDftS: 28 

IB^IJroflSI: cafi£ DNA 

mm 

GCAGACCTGC AGAACAAGTT GGTGCATG 28 

[0083] [0083] 
iH5iJ<Dft$: 18 

w,m<nm.: mm 
mom-. -*« 

mmnmm-. ^t/Scdna 

AAAACCAGGG AGAATCAG 18 

[ia®<7)$W&I&0.E] [Brief Explanation of the Drawing(s)] 

[Ell] [Figure 1] 

Northern Blotting I~efc-5> SP59 iSfe-^-OT^fit It is a photograph which is substituted to drawing of 

hflS$S^<ft^3?£<^fc$oll=£-'Ts'3~— r-PirJUP nitrocellulose membrane whichshows result of looking at 

— XflI<7)H®l^{"tt3-S)^Kt?fc'l)o revelation with various human organ of SP59gene with 
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PBL:peripheral blood lymphocyte(^^'J>/^) 
[02] 

COS-1 mH&Vn^Ltz SP59 ite^ttzi— Kf 

x > t- p * 1?£ * □ x. * t m * £ a 5 a 
fefc\pdKCR te&mistzfkmm^w—oft 

£h^X?x^va>L*: COS-1 $fflfl§(7)iSS± 

Drawings 
CH2] 



pdKCR 




Northern Blotting . 

PBL:peripheral blood lymphocyte (peripheral lymphocyte ) 
[Figure 2] 

code of SP59gene which is revealed with COS-1 cell it is a 
figurewhich shows result of examining enzyme activity of 
mature protein which isdone. 

When enterokinase is added with column of white, in 
addition, casewhere enterokinase is not added was shown 
with column of slanted line . 

Furthermore, pdKCR shows culture supernatant of COS-1 cell 
which only the expression vector which is used transfection is 
done. 



[Figure 2] 



500 1000 



1500 



[Hi] 



[Figure 1] 
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<i9)h*wmw (jp> (12) & i # 1^ ^ ^ (a) mwwmm&mtt 

#W¥9- 149790 

(43)^11 B ¥^9 ¥(1997) 6^100 



©d inter mim^ ff^mmm^ pi ms&mim 

C12N 15/09 ZNA 9162-4B C12N 15/00 ZNAA 

C0 7H 21/04 C0 7H 21/04 B 

C 0 7 K 14/47 C 0 7 K 14/47 



C 1 2 N 1/21 




C 1 2N 


1/21 


5/10 






9/52 






ffijm<Mk7 FD (£ 16 H) ARRISMK 


(2oms#^- 


!ftiB¥8-212196 


(71)ffl®A 


000001904 








iJ->MJ 


(22)tfjgiB 


¥J&8*F(1996)7/324B 




*&J&*&TMteS£&8*2TB 1S40# 






(72)$8W# 




(31)«5te*fci3B## 


*mWl -275105 




*Rtff=©I5©*smiU# lTHSlf 


(32)«5fcB 


¥7 (1995)9 ^293 






(33)«ifcffcfe3BS 


B* (J P) 


(72)»W« 
























(72) SEW^t 


it* as* 








«f5msa©*HiR»riTeiisi2^ *r- 














(74) fall A 


#3S± SBB * 01-3 £) 










(54) iszwn&mi 









(57) [KM] 

[Ml] *«fcr s y ^sa^uoii^o 

gaj'J#-^ : 3 ic^-rr ^ y 1 - 2 
2 3or 5y»£^*t5-fe!) ^p^r-e. 



-1- 



2 2 3 £"CcDT 5; y^ifi^iJ ({&u l con 

* / mm^ i frh 2 3 3 twr ^ y ^gE^Jt> t < izm 

?m*j> : 5(c^i-r ^ 2 4 1 £-?C9T 5; 

2 2 3^-ecor^: y^se^i dm r^yiff koo 
s /^#-*§-i ^<b 2 3 3 ^tot ^ sm&Mh U< JSgB 

^"J#^: 5tC7jH-T^y$e#-^l^<b2 4 l^W^ 
y&ia?iJ£^A/-C/&51ry i^n^T— -tf*fclM:0>« 
ft^rfT K£=*- KtSDNAo 

[if ^Jl 3 ] ga^tj#-^ : 3 CD* ^ UTh^ 2 1 9 

-8 8 7, ^2 2 2-8 8 7, iajij## : 4 CD* ^ U;*- 
5=- K#-f§- l-6 9 9t)L< fiffi?lj#-i§- : 5 cD* ^ u^-^ 

K#* 1 - 7 2 3 CD* * KE*J* ytfi-t 

A 0 

[W**4 ] W#3S2 Xtt 3 |:gl«<Z)DNA*^ 

[mjfrs 5 ] tf #iiu tcismcDamx.^^ ?-\c x v 

[»*g6l Mt*JS 1 KfEttOi? y ^n^T-if* 

[«*3S7j tt*® 1 (-la^cDir y r^n^T— tf* 
[000 1 ] 

[0 0 0 2] 

iry ^n^T— tftt, IMfe, ft 

jiLKKl • *fl«ttffc, ^wv'K, SNIP • g 
fit MUM0K. *&-4Mfc, *fb* flME»ft£ 

£(Neurath, H. Science, 224, 350-357, 1984) 0 3; 



[0 00 3] ^oT, r*t£{*#Sftfc««£teoTPC 
R feldJ:9-fey y/pf7- tf&^Sr^n-^^-r 
Sf*^t>#£*LTV^ 0 -T#fc>*>, PCR ^^-T^-cirb 

r> -ty v^ci^r— tfi^v>tj:<ft#snr^« t 

Z/^T'O (AAHC) ftbvwy y^l)fil»07^^7 

ty> ^y *ss- ^yyy- t'o y v (dsgg 
p)£rfflv>-t\ »ityy7 p Pr7-fi^!rWU 

[0 0 0 4] #J;LK£, Sakanaribl*, j®&:fc<fcW^&a> 

i?&fc^£^g|Lfc(Sakanari, J. A., Stau 
nton, C. E. , Eakin, A. E. , Craik, C. S. and McKerr 
ow, J. H., Proc. Natl. Acad. Sci. USA, 86, 4863-48 
67, 1989) 0 &1t* Mueller-HillcD^/1^— yyY 

IV £i£8tL(Kang, J., Wiegand, U. and Mueller-Hi 1 
1, B., Gene, 110, 181-187, 1992), £fc, raC^/P— 
Zf'V, fc hMX V fc h h y IV &lWRLfc<Wiega 

nd, U. , Corbach, S. , Minn, A. , Kang, J. and Muelle 
r-Hill, B. , Gene, 136, 167-175, 1993) 0 

[0 0 0 5] ZtlbftftXffilZ&^X 
tt, ^A^A^bU^ICpIi^cD^fe^CDcDNA^^ 

Sr^^x*«i$nfc-fey v^n^r— tfae^F-tt, if>r 
rttt»»«cit<ftv^ jfiL»»APLfe*««iiao±» 

[0 0 0 6] 

ofr-t xt/^fuSra-K-rsaf^-fey^o^r 
«ifi j ftffi^ra»^f i 7^**»:at5* 

[0 0 0 7] 

t hJg^fii COLO 201 »M5t@ LfCo -T^^^, 



-2- 



fctt, COLO 20iaHfia<7>«t 5>fc*aiia^bWaiLfccDNASr 
[0 0 0 8] 

(ATCC CCL-224) fi, »W«!a<^«F*lC*ffiStvTl^ 

[0009] ««±«rt«>#*flH4jii*jsfett, misco^ 

let y y^pf r-«*»tt«rB*fc, 
r^s-r^r^-t: y ^p^r—ififie-?- r 

SJ!fi***coC0L0 201fftt^e>inRNA«rVlBttKU, cDNA 

^^y^y-^f^SLfco f^KLfccDNA7>r^9 y-** 

i\ »e>*ufcpcR mm*-*-?* p— ^v^u/co 
[ooio] -eco^m, stta*-c«>s-fey v*5«tt5t 

S y = - Ki" 5 tKXBM «r*tr * n - y#«B 
fc 0 r 5 UT»bttfeae-?S:^n-^i: IT, mm?. 

sp6oae j p*5j:tj«sp67ifte^sr*ntu, *f*a*y^ 

[0 0 11] ^±oo®m, *ISW#e>tt, t hfiffllCA 
3fc COLO 201 $BJ5&<D cDNA frh, y^T7 

g>iw»;:j** ut. ¥ift y v^p^t 

Srfflfc^Uytir^). SP59«<5^ SP60itfc«oJ;tfSP67 

*«stLfe*f«-ty ^ofr- tf*e^tt, t haw 

[0 0 12] JWKLfcfcrSM? y V^n^T-^ig 



[0013] ^rt, SP59j1^cD^^^/^^®^=i 
i/^A4E?(4 feOTcaivf 1 p *BWEW«r 
Sib/Co f^»Ufc#^7Jt^-C3b-5Trp59 fig^£C0 

S-l mm^hy>^y^^^3^\^tz^ C0S-1 *fflJ§&co 

^nfr-«*Slt«:Wlfc. Attft«fc*r3M»« 

[0 0 14] »±©«f*jft»fe, ^[nWlliLfcir y v^p 
rr-«6ftt, fcfl*3fi_h, iltijy/PT 

[0 0 15] ^^cox^-fey y^P77- ^Sr = -K 

ib> ^*S"fery y^pf7- ^(D7 ^yiHEWtra— 
5 l o(D^ ^ i^^"^ KSa^iJ^ft^^tttt^^ir y yf 

^-T^^ h7f^-ttt*W^ h9^v?-^<t 9cDNA 

[0016] yyA^t)^p^ym§^ SUfe^H 

Utt KSr, >7*y ADNA^fK-Oil^Ofc 

^p-ytLtrat5r^«#5o sa^J# 
A^e>ittit5DNASr^ p— ~i/y~rz>tc#><D—m 

»*j5fetta**lC*5V^TJ;<»bttTV^ (Current Pr 
otocols In Molecular Biology, John Wiley &;Sons 

[0 0 17] *»W^«t 'J yT'of 7-f Sra - K 
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-C£6o DNA(Oft^«tt^*IHJ:*5^TS«lDNA 
£7*R, Wtfr^^f Wt^fAtt3 9 6DN 
A/R N A^I^ tTWCfo 5o ^ot, S 

[0018] *»W*>5«RSHr y y^pfT-f^ 
<ooi Kvil«463 K vie J: 5 a-KtSSfi^lt 

tSDNAXHRNA^ii L/CfcJMMB:/^ ^- 
£#^£ffl^SmM#J£3e»R3B8^ (site-dire 
cted mutagenesis) ^W^fetC^oT# 
^w^ti'C^^) (^J^-^> Current Protocols In Molec 
ular Biology, John Wiley &; Sons m8m&&M<D 

[00 19] ±l2W«t 5lCU-C*3BW©-feU V^n^T 

0 v^B^r—tf 

«W©t y Vi/BxT-ifO*lt^fc^cD5' fld±SfG 
ISJ6W 5 KSSft Lfc h y ^y|g^^^tA« 
[0 0 2 0] LTttlBWfe«xr4JH»fe«ll«rfflv^ 

sctmso mm$L*tob \.xKMm. mc±mm 

( Escherichia c o l i ) , s^/UXfo 

( b a c i i i u s ) mm. mx-vZ'^tv* . x^y 

* {B_. subtilis ) 

lt»4»tLTtt»ft, Witft^P^t^ ( Sac 
charomyces ) JRfffiK ^tfty*P^t^ 
•-feVtfv'^— (S_. serevi s iae ) > %£<DM 

M£lR&*. S&fflJS, 0J;Ui, a^fJWIS ( S p o d o 
ptera frugiperda ) x 3? <<*y /U—s< 

— #88$ ( Trichoplusia ni ) „ X^^fm 

m ( Bombyx mori ) , UftftBlft* #J;thft h 

attWfcf*. COS- 
lMA, VerolMS* CHOtt, LlM®. *^b~ 



•srJBeJia, C12 7i«a> BALB/c3T3ft Sp 
-2/Ott^^i«^tm^o *3W!l-*5^ 

[0 0 2 1 ] UTtt, ^7^^ h\ 7r 

(Mffl^D^-^-i: ITtt 1 a c ya^i?-, t 
LTHt* adhl^n^- pqk^ 

WW&i: LTteS imian Virus40<Dear 
lytKlilate ^b^E— ^ — , CMVT'n^ 
— „ HSV-TK7 P P^^-^tliSRayP : e-^ 

*s?+A> y m&L^—X— («;itf^fc Kb^S&StcS**! 

h h V*ir— HH«) . n e oiBfiiF- (G 4 

v\ fc*5, xy/Nyf-^fffitS^ #Jx.f*SV4 

[0 0 2 2] ^-1- Sfi»lt > ^ 

Sy^fci^T J; < *n b tix V > 3 J: ^) ft o r <h ^-e 

rtl^^^r^f^Jx.^, Current Protocols in Mol 
ecular Biology, John Wiley &; Sons ft, ICta^^ixT 

b— ^^r^v^>5^ b-^ h^^^^— ^(dJ: <0fyo~tfc 
XZZ) 0 

[0 0 2 3] z<o&5\£Vx^htiz>*&m<D-ty ^ 

MM2tmm\z\^x. #&mnk<Dm&&ftft5zh\££ 
*)ftoz-tfi*xzz> 0 ^tz, ^m<D± y y^ntr- 

tt^Wi^^KSTJa— KtSDNA-CM^^tl 
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[0 0 2 4] *ftW<D-t V is-fvy-T— M 

[0 0 2 5] r<D»^^)«»-^^K4: LTte, 

jLft&totoa (6) tc^v>7t<t 5ft##0!<a-fcy 

f r-l?l2:**»4a:WoM«tti: ft 9 K 

»tf ft*ra>;«6W0>-fe y y/nfr- tfu:4«r*>«**» 

[oo2 6] *tz. ±&<Dmmmm&&. *&m<o±» 

NA*»aL#«**liHS«r, 3gm*s^Tffift*«=T»* 

[0 0 2 7] ^^<o-iry yyo^r- ^^fc^-^coss 

K«r«V^SRa**Jt«>^^ y — =>^*SI4, 

ifcfcte^ir y ^d^T— If L< tt*0»»^<^ K 

4MttW*r* * y — ^.y^fa - £ J; 9 f?ftte*L6. 

LT, #3593 <Z> -try yT'nfr- t?*5<fctf 

fStt«e^«*«wtt«ift*^j:9ffftt)n* 0 ft 



So 

[0 0 2 8] 

HafiW 1 • b hfigflf COLO 201 fflj^MM^ 

t hJSKSS^O C0L0 201 $B§& (ATCC CCL-224) £80 
cm 2 0»*ffi«S:»oT 7 5^3 (Nunc) Lfc, i" 

ftfc>*K T^^a&yt 9 2 x i o 6 jNB!S*:*lx., 10 
% * *>J»Jfcilai* (FBS, GIBC0 BRL*t) £:<&frRPMI-1640 

J&HLfco 1 0" 8 M Ituy|!t h y ^-MSigma 

^-(Miiiipore) ^mmmmvit^ mm±m^<omm 

[0 0 2 9]|W2 I _ b hftlMSflSfrP COLO 201 
X* h^-A38fi,S«S-2251 (H-D-^y/WL 

- i//u-L- y ^-p- ~ h n r= y k ■ 

1 mg/ral KlgftSLfc^;* h^— A»feSKS-2251 50 /t 
U 0. 1 M Tris/HCl (pH7. 5) 40 n 1 *5 £ tK COLO 201 
«co^#±ffl0Ml Sr^P^L, ia-(?6 0»»i«, 4 
0 5 nmK#tt5ffitt&&»Jj£Ut. 
[0 0 3 0] **±»<Of^t>9lC*ifl«rlO/il *PX.fc«F 
<D&tyt&&-?7 >9 t Litmus COLO 201 jfflS<D*g« 
±»0>»#£tt, 0.42-CfeofCo g"J<7>£« H-D- 

y^y/U-L- P-fy/K- - Fo7-!J K 

^joM^r^fc^, colo 201 mfo<D&m±ffitp\a* 

(*1) o 

[0 0 3 1 ] 

[^1] 
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1) pABSF r 4- (2-7; ; ^^^) - -fcr > PWU * — ^ 
K-HC1 (ftJ^I^) 



2) N EM : N-xf;|/7U-f £K (Sigma) 

3) EDTA : if l/>i^7; >ffl5^K (S i g tti a ) 

4) SDS : KfWUMW" h U *A (S i gma) 



[0 0 3 2] gjgSgj| 3 . jffa-fe V ^077-^86 

(1) COLO mRNA O^-RHfS 

COLO 201#ffifiS mRNA WlKii, T^y^xV (0*5*- 
» *rfflV^Tt»#«>A»lJ:«oTtfofc. i-3&*>*>, CO 
L0 201^9^S:T^7^=3 (Nunc, 80cm 2 ) T^n V^/W^ 
^htH3feS*-C*«$-frfc», T:77*=*&fc 9 1 ml CO 

(C x ^no^/W^200 Ml £r*P;tTBM$U 15,000 rp 

[0 0 3 3] *L>«, TKfflSrlHliRU IsUKLfcTMEK 5 
00^1 <04 y Zfuy<y— /U$rJbD;tT«H$U 15,000 rp 
m, 4 'C-CSO^Wa^Ufc. nhtltz± RNAcO^^r400 

H KDit^/vt'v*} — tfT^ — h (DEPC) #!>3SL?c^@ 
zMcgftlU 400 Ml 0 2X»fcti««« (20mM Tris-HC 
1 pH7. 5, 2mM EDTA, 0.2% SDS) ^^Px.^l'p Lfc 0 £b 
(C, 500 Ml <7XHigotex-dT30(P:fcn y Sg$S*R£ 

au*.TS*u 65t:-c5^ra*pi»ufeo i 

30 Ml NaCl £#n;lT37^T10#flMn*& Lfc 0 

[0 0 3 4] #PfML 15,000 rpm, 4 ^^3 #IW8'fr 

u ±.mz&ym^'&, ttwtz soomi <omwmmm 

(lOmM Tris-HCl pH7. 5, ImM EDTA, 0. 1% SDS, 0. 1M Na 
CI) ICJBHSU 15,000 rpm, 4 

Lfco ±»£5l»9l&V>fc«, i£J££ 400 Ml <7)DEPC^S 



UfeJRS*tC»»bfco 65^-05 #ffl*D!ftLfc1£, 15,0 
00 rpm, 4 TCT*3 #Kjt'kU ±?f «rf§HK Ufc e 
[0 0 3 5] rcO±tflC20M 1 £>5M NaCl , 1 mlCD^^ 
/—/Is&lMx^ 15,000 rpm, 4 < C-C20»IW»^ 

Lfc 0 500 Ml <^70 ^< 

JB** T77^^l 6 JRl 12 fi g<D polyA + RNA 

(2) cDNA9-f^9y— ^>«a 

5 K • i/X^rJ* (Super Script Plasmid System) (L 
ife Technologies) 3r/B^TfTo fc e 

[0 0 3 6] Ijl. cDNA 
COLO 201JTO mRNA 5 m 1 ( ^ 6m g) \^\> ^d T Not 

1^7^-^- 2m i (l n*)*tM?Ls 70treio#RM&L 

TK^-C^bfcio rcDff^temRNAlC, 4m 1 <^>5 
XFirst strand buffer (250mM Tris-HCl pH8. 3, 375mM 
KC1, 15mM MgCl 2 ) , 1m 1 <O10mM dNTP, 2 m 1 <O0. 1M 
DTT, dEPCtemistzMgykteXXf 5m 1 (lOOOU)COSuper 
Script II RT$r^P^, 37^-Cl B»IBRJ&S*fc 0 
[0 0 3 7] ^{Cl, rc0^f^^9lM 1 (DdEPmm^tz 
30/x 1(05 X Second strand buffer (lOOmM T 
ris-HCl pH6.9, 450mM KC1, 23mM MgCl 2 , 0. 75mM^ - N 
AD + , 50mM (NH 4 ) 2 S0 4 ), 3m 1 COlOmM dNTP, 1m 1 (10U) 
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O E.Coli DNA V ff — If, 4m 1 (40U) O E.Coli DNA pol 
imerase &£V< 1m 1 (2U)CO E. Coli RNase H&m*^ 16 
^2 B¥WIKJSfiL 2 Ml (10U) £>T4 DNA#y/7" £ 

[0 0 3 8] £<bld, r«)»JRJC10/*l EDTA «r 

^P^T^^L/c^, 150 m1 (Z)7i/-/l/: ?auft/U 
A: ^ VT 5 M25:24:l) &An;L % 

5,000rpnr?5 #«|JttoU ±m*m®. Lfco f#fcftfc± 
fftt^ 10 Ml 05M KOAc, 400 m 1 £>3i*/ — /U*rJP*.lt 
#U 15,000 rpm-C10#|HI3S'C?Ufc. aMfl/TW&tlfc 

i£J»£500 mi <£>70% 31*/ — /wvf^\f\ m<m$z 

tfe, 25 Ml ODEPCtoaUfc»S7K{C*«PLyto 

[0 0 3 9] Xm 2 . Sal 1 CDfi^R 
Illtf^fcZ ##icDNA 25 m1 ICIOmI <05 X T 
4 DNA y #KWR(250mMTris-HCl pH7. 6, 50raM MgC 
1 2 , 5mM ATP, 5mM DTT, 25% (w/v), PEG 8000) , Sal I 

ryy^—mmiop.i (10 m g) is^x* 5m i (5U)cot4 

DNAli 3*f — £*P;t., 16^^X16^^^^, 50m 1 <£> 
P'aiy— /U: ^nn^A: V T ^ ^7/^^- ;U(25: 
24:1) «r*Px., *f#mi5,000 rpmTS #IWi*'frU ±» 
^[HlitXU^o iHJMXUfcJbf^td. 5 Ml KOAc, 125m 

1 ©a*/— /i^JpfcRflsU "80 «C, 2o^iw?&aia, 
15,000 rpm"C10»raa^Ufeo LTffbtbfcftJMfe 
£200 Ml ^70% 3i*/— /Ut?8fcV\ «<JS,R«, 40m 

[0 0 4 0] X&3. fWR5»^INot I tCi^^DWf 
IS 2 O>KJS*S20 m 1 (CNot I 4 Ml (60U) 37 
^3 B^ffiS/SSL 7*/— /U: ^pp^A: -< VT 
^/WTA^— /K25:24:l) ftffl£:?TV\ ±?t£[Hjl&L 
fc 0 r<D_k?f£* P-^fc'V-lOOO (*n^7^>y 
*) "CI *nffi£Wa±©lNf X&#ML50m1 

[0 0 4 1 ] Ij4. pSPORT^** — t<Dy^^f— *s 
3 V 

^X^ULytcDNA^ 3m 1 t^Sal I jo^WJot I "C 
m{fcLfcpSP0RT-<** — 1 Ml (50ng;Life Technologie 
s)£#P;i, £MC11m1 CDDEPC^bfc^©7K. 4 M l 
<Z)5 XT4 DNAli iS*— *««»E*5J:W Ml <£»5 XT4 DNA 
U >€f — IfSran*., ^M"C3 R#K®£ 

[0 0 4 2] KJStfc. 7x;-/V: *nn*/U,A: 
T 5^7/U3- ^(25:24:1) 5 m1 (5m 

g) <£>g#S:tRNA, 5m 1 05M KOAc ^Octt) 5 125 m1 Ox 
*/ — ^Sr^D^TS^U -80 < C-C20#flfl?&«]«L 15,0 
00 rpm-ClO^Wia^Ufco aS'fr l,X'&btl1tt£Wtyo&2Q 
0 Ml CO70% 3i*/— ^-?}5fcv\ «<J&ttSL 5 Ml ^ 
TE (lOmM Tris-HCl pH8. 0, ImM EDTA) L-fc 0 

[0 0 4 3] X§5. *J]§^DH10B — cOj^i|£& 
IS4t l t#e)^fc7'fy- ^3 ^cDNA^r^fl&^Electr 
o MAX DH10B(F\ mcrA, <f> 80dlacZ AM15, A (mrr-hsdRM 
S-mcrBC), AlacX74, deoR, recAl, endAl, araD139, A 



(ara, leu) 7697, galU, galK, X - rpsL, nupG:Life T 
echnologies) t£3i W* h p ztf i S/ a ^felc <fc «9 Tfcjf $5 
&Lfc 0 *rfrfc>*>, 50m 1 ODH10B JM&fC 2m 1 <^-f 
y— i/3 V^cDNA^Px> ^S26m 1 X 2*i:tT, 
31U* j-p/JfU' — *' — (Bio-Rad ) "?400V, 330 m FcO 

&wxnm uyto 

[0 0 4 4] #CtC\ 4 mlcoSOC *&*t!j (2%^* h • h V "f 
h>, 0. 5%^^ * h . aW^n**, lOmM NaCl, 2. 5mM KC 
1, lOmM MgS0 4 , lOmM MgCl 2 , 20mM*/l^=i — ^) 

asfcunKu 37x:x\ mmmtommm. so m /m\<nT 

0.5%/^* h -^^31^^, 0.5% NaCl, 0.1% */1^3 — 

^, i.5v<* h • r#-) ^sv^rsTnc-e-s^u 

fco ^<7)^m, ft l.ix io 6 fl^*ci-^Sr^trcDNA7 

[0 0 4 5] (3) ir y ^^ > n7 i r-^#^^ffiv> 

fcPCR 

l{C^"f-^y rf-^— KY185 ^^L^ 0 ^7t, «tt 
(Ser)5S«or$/lt»#«««rWcEM»»: 2 
^-y KY189 ^r^UfCo Hi£#J3 (2) X 

S3. -C^^ttfccDNA^r^^^W— ^y^-KY18 
5 - KY189 Ampli-Taq^y / 7~ 

if (^—^^31/^—^:) (CTPCR ^ofc 0 rOPCR 
KlSRSrpCR II^<**- ^yifhp^xy) ^^* 
p-^^U 431 Mg^ODNA »f^«r»o*n-^ 
#fc c w*-u<b* d — y^v- *3i>-x^tTofc^m, 2 
r><Df£&mm (His, Ser) y V^n^T- 

iftc^^^tiar ^ / ^Ifl^iJ S: a — Ki" « tKXB^J ^ 

[0046] (4) -fey y^p^r— ^co^* y— 
* 

MIE^lffe0»J3.(3) -C#f)^7^^ K^TT^^^U- 

hirbfcPCR (cj:^, ttjfeaW^n— ^SrffrtLfe. ^ 

CO^P-^^ffiVN, ^^J3 (2) I§5. -C*6>*tfc 
^JllO ^^n — >-COcDNA7-f y — ^^jfetCj:^^^ 

y-=^*ufc 0 ^we*, ft2o^fla^ib6 fisco^tt* 

n — VpSPORT / SP59-S3 ^n^g^f) ^jlUf, 

^l^Ov'-^x V^^rTaq Dye Deoxy Terminator C 
ycle Sequencing Kit (Applied Bi osys terns) Xfkfe U 

/Co 

[0 0 4 7] (5) jfeXKMOWIK 
pSPORT / SP59-#30cDNA<0^^iBJlJ^ga^iJ#-^ : 3^^ 
"To ^TCOfe^:, pSPORT/ SP59-#3COcDNAO±g^l, 438 

^s^j-t?, 155 mMM<os' &mwa%%z. 732 iM^i 
55i m^<DV imtowt&htfi&o mmmm 

[0 0 4 8] (6) SP59*^*K^^<^ 
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sp59cor ^ jmmm<Do%. mm**-. e«?»4h<^ 

K (gB?"J#^ : 3 (75 T 5 y ^#-^56— 67(CCys fcf+Jn L 
COT ^ y ^§-^-96— 110 #) *3«fctf|B?IJ#-Ji- : 8CDg($# 

k (E?y#* : 3 or 5 y ^#-^-210 -223 #) 

[0 0 4 9] K7^^y hte, N- (m— r 

U-T S K^V^-r/^^r^) ^ K (MBS , 

-C^^t:Ufc!>^jk»T/^^^ (BSA 

5 mgCDBSA £50mM y VftJKWJK (pH8. 0 ) KSfl? 
LfcSL DMSOfclg#LfcMBS &rl. 25mg*nx., £i&T30# 
R5«#U MBS ^ttikBSA £r#fc 0 MBS JSttffcBS 

A fc50mMy ^MfiWfflc (pH7.0 ) 

K77^yh5mg^Di, iia"C3^f^t5-t 
[0 0 5 0] (7 ) t hl«aM*OHrc-Y3lW»JM± 

n»i i <ir i^ahc lt» e>^HPc-Y3«»«ai±«p«)ac 

,^$£$ip p nl0rng£0. 1 MNaCl£$tflOmMTris/HCl , pH 
7.4 tClmg/mlK<fc5J;5fc:JS»U 4 ml/»OjSffi5S^ 
Superose6 (77^7) ^V^fc^VHStiB^ n-e h 
^7 7^fHuiLfc 0 ^77^^/3^ (6) T4#fcSP 

-£j£^JC (Boc-Phe-Ser-Arg- 4 - y ^vW- ^ ^ y A— 7 
-7^ K OUT, MCA ) % Boc-Gln-Ala-Arg-MCAjSrJBV^ 

63-70 KSffiLfc^iHcfiH**:®*^ f3]lJ#£MonoQ;27 
7^ (7 7/^^7) t£j;3-f ^S^:? W V?77 

[0 0 5 1 ] MonoQ#^A#ift^li#£-£<0** 
lOmMyy^WE P H6.8 "Cfc C&Wffiit Lfc t 

*£t£iii#wt, 150 mMS^yyiifi 

TflilLfc. OVM?, 20mMllyiim pH6. 8 "C$> 
e>^C* s RS&{bUfcMonoS7&7 ^C77 P 7>f U 0.1 M 

[0 0 5 2] (8) N*»T ^ySfeSE^J^«f 

sds -xKyr^y/wr^ K«**»«rtfa:ofc 0 m 

Matsudaira(Matsudaira, P. (1987) J. Biol. Ch 
em. 262, 10035-10038) W^ftlCSoT P V D F Bfc(E^ 



Lfc 0 Speicher(Speicher, D. W. (1989)*Techni 

ques in Protein Chemistry* (Hugli, T. E. ed. ), pp. 24- 
35. Academic Press, San Diego) <D^5^\C^^>X^ — v 

^-^-Skfi-J-* - tc J: 9 SP59^ >v<* n&tkm u 

ARK, N3B«T$/iWM»*f^»»i:Ufc. # 
#ft-f*. TT'y^ K • ^-f^AX (Applied Bios 
ystems) CD477 A^tBi/— ^rffil^o 
[0 0 5 3] 7s^ftk^h^y»»ftft 
^ K . y^t^f AXOl 2 0Aty7^Vi/^r 
ACD$*BHPLC(Hewick, R, M. , Hunkapiller, M. W. , Hoo 
d, L.E. , &; Dreyer, W.J. (1981) J. Biol. Chem. 256, 799 
0-7997) \C «fc oT^^LfCo *(0*S*, SP59 

y^SS^J (LVHG) "CfcSr tSrWWUfco 

SP59 ^ >v* ^ «<B N*«ST S y ^ n -< > V 1 u 

feTS/HM (VHG ) t>rawic#ttt-*£ 

[0 0 5 4] (9) SP60*5<fctFSP67cOii^H^-<D^ a— ^. 

C0LO201 mmti*t>. «ra5Ufc*jfe^ra«lCLTSP60*5«fc 
t5SP67C03HH^-<D^n— ^V^JlW^^JtOWje 

(catalytic triad) £WT£SP60 (E^IJ#^ : 4) *5J: 
T^SP67 (ia^lj*^: 5) Sr»fe 0 rtt^ODNAti, SP 

[0 0 5 5] H^gj 4 . SP59ijte^<7)Northern:/P y 

pSPORT / SP59-#3^r^JP5§#^Mlu I T^ibL, * 
njB*#(ODNA ^^^Bi-ltKb, a- 32 P dCTP(Amer 
sham) ^n-^<?:bfc 0 r^^n-^<i:16S 

(OliSi^fjPKU^mRNASr^n ^^^^^7 
(^n^^) ^65*^^2 «PMSl£S* 

/Co 

[0 0 5 6) ^[c, :^y7 r 7y7^;v^^o. i%s 

DS£r^ti>2 XSSC (150mM NaCl, 15mM ^^>m^hV 
a) -c^m, 2o£f^ m^x, 1 XSSC, 0.1% SDS IC# 

^165^, 30^P^-C2 IhI*V\ BAS2000 f^^-^y^ 

tc 0 *<Dffi%:&milC7Flsito SP59lt^COb bW^X 

1. 4kbO±f $-Cfcofc 0 SP603tfi^*5J:t^SP 
67at^ico^r, SP593ge^-i:[^«^K»«rtTofctt 

[0 0 5 7] ^^^j 5 . sp&m&f-t**- v-rzmm. 
(i) mmy?*^ h*<Dmm 

pSPORT / SP59-#3$rMlu_I Xmitfe. »1. 4 *n»*# 
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ODNA BrtfSrWtl -»KU TElC^Lfco ISJ«^, SV 
407*0^— ^—£t>OpdKCR — (Nikaido, T. 

Nature, 311 , 631-635(1984) :pKCR <<2 * — <£>pBR322£(5 
#aSpBR327K«*Lfc-'<**-) ^Mlu I KTiWW** 

/U: ^nnatvW*: y T *;U7A/a- ^(25:24:1) JA 

[0 0 5 8] #Scfc:«V\ pSPORT / SP59-f*3<7>DNA 

irpdKCR <<9 $ — DNA Wf>t*9^y— 5^3 yu *J3§B 
JM109 «r»WElftS-fr, £Cfc=*n~-3:PCR fete £9 
«Wf LT y V^n^r-^SP59^m^7^ 

$ KpdKCR / SP59«r»fc 0 W-x h D -fis^lHomte* 

(ceco R 1,3' MTttlcB^UIIHRttMBIIAH&trf't 
to-f&XS^y?^^— UfCo KY239 *5£UW24 
0 t&U«* : 9*3<fclM 0 tea*-*". 

[0 0 5 9] r^t^^-Y^— KY239 *3 <fc U*KY240 
lf\ pCR II/Trypsin II 7?*$. K (2o^lft7'7 
Y (Emi, M. , Nakamura et al., Gene, 41. 305-31 
0, 1986)&Jf|V*TlSJ£0!l3 (2) 5 "C^bftfccDNA 

y— J:0i#*BU pCRII — Kif-^P — 

~l^LT»fc) Stt^^u- h£ LfcPCR £*tV\ 
OSMtrfHISIMI (Eco RifeJitfBsp MI) -ClHfls*, ^ 

75b P cDDNA w>t«r^Mi • mmistLo 

[0 0 6 0] mmc. SPSQjte^OfifcJft^^^jfSra 

1"5<fc SUlT^^— KY241 . *J«ttm207 SrHgff* L 
/Co KY241 joJ:t> + KY207 tt x gfi^J#-^ : llfc^n 
td^Ufco ^.tlhy'y^^— KY241 *5j;tFKY207 £IB 

v\ psport / sp59-#3^^^ ^ K$:fyyy- h t bfc 

PCR £frV\ ^<D»fc«:»IRRB** (Bsp Ml^jitJ^pu 11 

02i)-cfiMb«, dna mftzmffi-mmisito mz. »e> 

— tfB«MB^J«r3-K-r*DNA ®T^^SP59ite^-co^B 

ffSK (Eco RI&J^Bpu 11021) -Cift^fb LfcpdKCR/SP59 
^^H:7^f^ 3 yU *J)§^JM109 frTBMEifl 

^^tf^nn-^rPCR ®C<t*)ai»U, B^tl"** 
^^ae^ (Trp59)^m^^^^ K (pdKCR/Trp59) £ 

[0 0 6 1 ] (2) C0S-1 ti®%&\C&tfZ>m$i 

mmms (n -e^ufc^y ^it^(Tn>59) co^gm 
mmmufat urcos-i sbj!S*/i!v\ y #7 

|CJ:9 38^7^5 Kt LTpdKCR/Trp59 &tfpdKCR £ 

^mh7^7x^>'3ytfco KHi 

0cmCDig#£?7^ (Corning, 430167) MC0S-1 $HJ& 

£ 1 X l 0 6 lBJfi*r«^j&A/«ro LTtt, 1 0% 



^^JlpJ^lkfff ^^tfDulbecco' s minimum essential med 
ium (DMEM, 0 7k§^) Srfl?V\fc 0 

[0 0 6 2] 32 0, Opti-MEM tgifc(Life Technologie 
s) 5ml "CfflflSSry ^^Lfc^ ££>t£\ 5ml cDOpti-ME 
MS****.. 3 7^2«rW«*Lfc 0 *%W&. 7 s * 

(77/^vr) lOygwUMt, £<b 
fc, 3 7nc-C5»IB#«bfc. 0pti-MEMi£ifc£ 
Snimx., ^ffl Omit U 3 7fC7 2B|Wil 

[0 0 6 3] (3) 

(2) ^btiitmm&m±.m*<ommm&& 
sy^ufc. -r^t?^, cos-i Mfo<Dmm±ffi so /* nc 

xyfD^f-if(l mg/ml, Biozyme Laboratories) 10 

m i ^fdb> *a-ci5»iBRjst;4*fc. DMsotc 

Sff Lfe^S«Boc-Phe-Ser-Arg-MCA KW*t 
B?f) ^rO. 1 M Tris/HCl, pH8. 0 -C^Ufc0.2 M SRSI 
^^50 /x l^JDx.. ^t@L"C60^W^$itfc o S 

tffft. BbfiS* 4 8 5 n m, **;jft^: 5 3 5 n mlC*5tf 

[0 0 6 4] ^<^j^^, IS] 2 td^ bfc J; 5^, Trp59 it 
e^-^^mbfcCOS-1 M^#±^tC^>-xn^^— 
"fcf«rai**rtteJ:5IHf*Stt«rK»fc. r<03g^, SP 

[0 0 6 5] 

t h«]»«*3fe©C0L0 2 
Ol^^bSr^iry y^ar7-^l^S:^t, 
o*Btfelgf«iSi^ y/^SHtt!)y^7 

^fli^^^^t^^br, SP59 ae^-tt, t hies 

[0 0 6 6] r<D J; 9 [c, gm^v^tyy7 p n7- 
ae^SrffiV^mRNAtDasaSrtftWUfctLTt, 

[0067] ^isu mat Lfc^-ciwa-fe y >-^n 



-9- 



2 0 



^DNA 



[0 0 6 8] hatfPS*— 

GTGCTCACNG CNGCBCAYTG 
[0 0 6 9] m&m^ : 2 
iB?lJCD«$ : 2 0 

mn<Dm mm 

AGCGGNCCNC CDGARTCVCC 
[00 7 0] &?m^ : 3 
BB?IJ<Qg£ : 1 4 3 8 

GGACACACGC TGTAGCTGTC TCCCCGGCTG GCTGGCTCGC TCTCTCCTGG GGACACAGAG 
GTCGGCAGGC AGCACACAGA GGGACCTACG GGCAGCTGTT CCTTCCCCCG ACTCAAGAAT 



20 



[0 0 7 1] 



[0 0 7 2] 



ga^J^Sffi : ^DNA 



ga^ijom^i : c DNA 



20 



t o raRNA 



60 
120 

173 



CCCCGGAGGC CCGGAGGCCT GCAGCAGGAG CGGCC ATG AAG AAG CTG ATG GTG 

Met Lys Lys Leu Met Val 
-20 

GTG CTG ACT CTG ATT GCT GCA GCC TGG GCA GAG GAG CAG AAT AAG TTG 221 

Val Leu Ser Leu lie Ala Ala Ala Trp Ala Glu Glu Gin Asn Lys Leu 

-15 -10 -5 -1 1 

GTG CAT GGC GGA CCC TGC GAC AAG ACA TCT CAC CCC TAC CAA GCT GCC 269 

Val His Gly Gly Pro Cys Asp Lys Thr Ser His Pro Tyr Gin Ala Ala 

5 10 15 

CTC TAC ACC TCG GGC CAC TTG CTC TGT GGT GGG GTC CTT ATC CAT CCA 317 
Leu Tyr Thr Ser Gly His Leu Leu Cys Gly Gly Val Leu lie His Pro 

20 25 30 

CTG TGG GTC CTC ACA GCT GCC CAC TGC AAA AAA CCG AAT CTT CAG GTC 365 
Leu Trp Val Leu Thr Ala Ala His Cys Lys Lys Pro Asn Leu Gin Val 

35 40 45 

TTC CTG GGG AAG CAT AAC CTT CGG CAA AGG GAG AGT TCC CAG GAG CAG 413 
Phe Leu Gly Lys His Asn Leu Arg Gin Arg Glu Ser Ser Gin Glu Gin 
50 55 60 65 

AGT TCT GTT GTC CGG GCT GTG ATC CAC CCT GAC TAT GAT GCC GCC AGC 461 
Ser Ser Val Val Arg Ala Val He His Pro Asp Tyr Asp Ala Ala Ser 

70 75 80 

CAT GAC CAG GAC ATC ATG CTG TTG CGC CTG GCA CGC CCA GCC AAA CTC 509 
His Asp Gin Asp He Met Leu Leu Arg Leu Ala Arg Pro Ala Lys Leu 

85 90 95 

TCT GAA CTC ATC CAG CCC CTT CCC CTG GAG AGG GAC TGC TCA GCC AAC 557 
Ser Glu Leu He Gin Pro Leu Pro Leu Glu Arg Asp Cys Ser Ala Asn 
100 105 110 

ACC ACC AGC TGC CAC ATC CTG GGC TGG GGC AAG ACA GCA GAT GGT GAT 605 
Thr Thr Ser Cys His lie Leu Gly Trp Gly Lys Thr Ala Asp Gly Asp 
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115 120 125 

TTC CCT GAC ACC ATC CAG TGT GCA TAC ATC CAC CTG GTG TCC CGT GAG 653 
Phe Pro Asp Thr lie Gin Cys Ala Tyr He His Leu Val Ser Arg Glu 
130 135 140 145 

GAG TGT GAG CAT GCC TAC CCT GGC CAG ATC ACC CAG AAC ATG TTG TGT 701 
Glu Cys Glu His Ala Tyr Pro Gly Gin He Thr Gin Asn Met Leu Cys 

150 155 160 

GCT GGG GAT GAG AAG TAC GGG AAG GAT TCC TGC CAG GGT GAT TCT GGG 749 
Ala Gly Asp Glu Lys Tyr Gly Lys Asp Ser Cys Gin Gly Asp Ser Gly 

165 170 175 

GGT CCG CTG GTA TGT GGA GAC CAC CTC CGA GGC CTT GTG TCA TGG GGT 797 
Gly Pro Leu Val Cys Gly Asp His Leu Arg Gly Leu Val Ser Trp Gly 

180 185 190 

AAC ATC CCC TGT GGA TCA AAG GAG AAG CCA GGA GTC TAC ACC AAC GTC 845 
Asn lie Pro Cys Gly Ser Lys Glu Lys Pro Gly Val Tyr Thr Asn Val 

195 200 205 

TGC AGA TAC ACG AAC TGG ATC CAA AAA ACC ATT CAG GCC AAG 887 
Cys Arg Tyr Thr Asn Trp He Gin Lys Thr He Gin Ala Lys 
210 215 220 



CACTGGCTGG 


TTCCAGAACG 


947 


CTCTGACCCT 


GATGCTTAAT 


1007 


CCCCAGCTCC 


ATCCTTGCAT 


1067 


TCTTACCCCC 


ACCACTAAGA 


1127 


CCCTTCCACA 


CGTTTGATTT 


1187 


CCGCTGCTTA 


CTGTCGGTGT 


1247 


TGTAAGATGA 


AGATAAGGAT 


1307 


AGGTTTCACA 


CCTATGACAT 


1367 


ATGAATTTTA 


TTAAAAAAAA 


1427 






1438 



AAAAAAAAAA A 

[0 0 7 3] : 4 m<Dm : ~> 

: 6 9 9 hzKn^- : &HR 

: ti&Wffim : cDNA t o mRNA 

mm 

GTG GTG GGT GGG GAG GAG GCC TCT GTG GAT TCT TGG CCT TGG CAG GTC 48 

Val Val Gly Gly Glu Glu Ala Ser Val Asp Ser Trp Pro Trp Gin Val 

15 10 15 

AGC ATC CAG TAC GAC AAA CAG CAC GTC TGT GGA GGG AGC ATC CTG GAC 96 

Ser lie Gin Tyr Asp Lys Gin His Val Cys Gly Gly Ser He Leu Asp 

20 25 30 

CCC CAC TGG GTC CTC ACG GCA GCC CAC TGC TTC AGG AAA CAT ACC GAT 144 

Pro His Trp Val Leu Thr Ala Ala His Cys Phe Arg Lys His Thr Asp 

35 40 45 

GTG TTC AAC TGG AAG GTG CGG GCA GGC TCA GAC AAA CTG GGC AGC TTC 192 

Val Phe Asn Trp Lys Val Arg Ala Gly Ser Asp Lys Leu Gly Ser Phe 

50 55 60 

CCA TCC CTG GCT GTG GCC AAG ATC ATC ATC ATT GAA TTC AAC CCC ATG 240 

Pro Ser Leu Ala Val Ala Lys He lie lie He Glu Phe Asn Pro Met 
65 70 75 80 

TAC CCC AAA GAC AAT GAC ATC GCC CTC ATG AAG CTG CAG TTC CCA CTC 288 

Tyr Pro Lys Asp Asn Asp lie Ala Leu Met Lys Leu Gin Phe Pro Leu 
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[0 0 7 4] 

ACT TTC 
Thr Phe 

GAG CTC 
Glu Leu 

AAG CAG 
Lys Gin 
130 
CAG GTC 
Gin Val 
145 

GAA GTC 
Glu Val 

GAC ACC 
Asp Thr 

CAG TGG 
Gin Trp 

CCG AGC 
Pro Ser 
210 
ATC TAC 
lie Tyr 
225 

[0 0 7 5] : 5 

mm<D&t$ : 7 2 3 

mm<om mm 

urn 

GTT GTT 
Val Val 
1 

AGC CTG 
Ser Leu 

TCT CCC 
Ser Pro 

GGA TTC 
Gly Phe 
50 

CAC GAC 
His Asp 
65 

AAG CGC 
Lys Arg 



85 

TCA GGC ACA GTC 
Ser Gly Thr Val 
100 

ACT CCA GCC ACC 
Thr Pro Ala Thr 
115 

AAT GGA GGG AAG 
Asn Gly Gly Lys 



ATT GAC 
He Asp 

ACC GAG 
Thr Glu 

TGC CAG 
Cys Gin 
180 
CAT GTG 
His Val 
195 

ACC CCA 
Thr Pro 



AGC ACA 
Ser Thr 
150 
AAG ATG 
Lys Met 
165 

GGT GAC 
Gly Asp 

GTG GGC 
Val Gly 

GGA GTA 
Gly Val 



AAT GTC TGG AAG 
Asn Val Trp Lys 
230 



AGG CCC 
Arg Pro 

CCA CTC 
Pro Leu 
120 
ATG TCT 
Met Ser 
135 

CGG TGC 
Arg Cys 

ATG TGT 
Met Cys 

AGT GGT 
Ser Gly 

ATC GTT 
lie Val 
200 
TAC ACC 
Tyr Thr 
215 

GCT GAG 
Ala Glu 



90 

ATC TGT CTG 
He Cys Leu 
105 

TGG ATC ATT 
Trp He He 

GAC ATA CTG 
Asp lie Leu 

AAT GCA GAC 
Asn Ala Asp 
155 

GCA GGC ATC 
Ala Gly He 
170 

GGG CCC CTG 
Gly Pro Leu 
185 

AGC TGG GGC 
Ser Trp Gly 

AAG GTC TCA 
Lys Val Ser 

CTG 
Leu 



CCC TTC 
Pro Phe 

GGA TGG 
Gly Trp 
125 
CTG CAG 
Leu Gin 
140 

GAT GCG 
Asp Ala 

CCG GAA 
Pro Glu 

ATG TAC 
Met Tyr 

TAT GGC 
Tyr Gly 
205 
GCC TAT 
Ala Tyr 
220 



95 

TTT GAT GAG 
Phe Asp Glu 
110 

GGC TTT ACG 
Gly Phe Thr 

GCG TCA GTC 
Ala Ser Val 

TAC CAG GGG 
Tyr Gin Gly 
160 

GGG GGT GTG 
Gly Gly Val 
175 

CAA TCT GAC 
Gin Ser Asp 
190 

TGC GGG GGC 
Cys Gly Gly 

CTC AAC TGG 
Leu Asn Trp 



mH<DWM : c DN A 



t o 



GGG GGC ACG 
Gly Gly Thr 
5 

CAT GCT CTG 
His Ala Leu 
20 

AAC TGG CTG 
Asn Trp Leu 
35 

AGG TAC TCA 
Arg Tyr Ser 

CAG AGC CAG 
Gin Ser Gin 

ATC ATC TCC 
He He Ser 



GAT GCG 
Asp Ala 

GGC CAG 
Gly Gin 

GTC TCT 
Val Ser 

GAC CCC 
Asp Pro 
55 

CGC AGC 
Arg Ser 

70 
CAC CCC 
His Pro 



GAT GAG 
Asp Glu 

GGC CAC 
Gly His 
25 

GCC GCA 
Ala Ala 

40 
ACG CAG 
Thr Gin 



GGC GAG 
Gly Glu 
10 

ATC TGC 
He Cys 

CAC TGC 
His Cys 

TGG ACG 
Trp Thr 



GCC CCT GGG GTG 
Ala Pro Gly Val 
75 

TTC TTC AAT GAC 
Phe Phe Asn Asp 



TGG CCC 
Trp Pro 

GGT GCT 
Gly Ala 

TAC ATC 
Tyr He 
45 

GTC TTC 
Val Phe 

60 
CAG GAG 
Gin Glu 

TTC ACC 
Phe Thr 



TGG CAG GTA 
Trp Gin Val 
15 

TCC CTC ATC 
Ser Leu He 
30 

GAT GAC AGA 
Asp Asp Arg 

CTG GGC TTG 
Leu Gly Leu 

CGC AGG CTC 
Arg Arg Leu 
80 

TTC GAC TAT 
Phe Asp Tyr 



336 



384 



432 



480 



528 



576 



624 



672 



699 



m RN A 
48 

96 

144 

192 



240 



288 
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GAC ATC 
Asp lie 

[0 0 7 6] 

GTG CGG 
Val Arg 

AAG GCC 
Lys Ala 
130 
GCC GCG 
Gly Ala 
145 

ACC TGC 
Thr Cys 

GTG GGC 
Val Gly 

GGA CCC 
Gly Pro 

GTG GTG 
Val Val 
210 
TAC ACA 
Tyr Thr 
225 
GTA 
Val 

[0 0 7 7] mm^- : 6 

mm<D&z : 1 3 

mm 

Leu Arg 
1 

[0 0 7 8] ga^lj#^- : 7 
gfi^J(0^$ : 1 5 

mm 

Lys Leu 
1 

[0 0 7 9] gB?iJ#^- : 8 
ga^J<DS$ : 1 4 

mm 

Cys Arg 
1 

[0080] nmm^r : 9 



85 90 95 

GCG CTG CTG GAG CTG GAG AAA CCG GCA GAG TAC AGC TCC ATG 336 
Ala Leu Leu Glu Leu Glu Lys Pro Ala Glu Tyr Ser Ser Met 
100 105 110 

CCC ATC TGC CTG CCG GAC GCC TCC CAT GTC TTC CCT GCC GGC 384 
Pro He Cys Leu Pro Asp Ala Ser His Val Phe Pro Ala Gly 
115 120 125 

ATC TGG GTC ACG GGC TGG GGA CAC ACC CAG TAT GGA GGC ACT 432 
lie Trp Val Thr Gly Trp Gly His Thr Gin Tyr Gly Gly Thr 

135 140 
CTG ATC CTG CAA AAG GGT GAG ATC CGC GTC ATC AAC CAG ACC 480 
Leu He Leu Gin Lys Gly Glu lie Arg Val He Asn Gin Thr 
150 155 160 

GAG AAC CTC CTG CCG CAG CAG ATC ACG CCG CGC ATG ATG TGC 528 
Glu Asn Leu Leu Pro Gin Gin He Thr Pro Arg Met Met Cys 

165 170 175 

TTC CTC AGC GGC GGC GTG GAC TCC TGC CAG GGT GAT TCC GGG 576 
Phe Leu Ser Gly Gly Val Asp Ser Cys Gin Gly Asp Ser Gly 

180 185 190 

CTG TCC AGC GTG GAG GCG GAT GGG CGG ATC TTC CAG GCC GGT 624 
Leu Ser Ser Val Glu Ala Asp Gly Arg He Phe Gin Ala Gly 
195 200 205 

AGC TGG GGA GAC GGC TGC GCT CAG AGG AAC AAG CCA GGC GTG 672 
Ser Trp Gly Asp Gly Cys Ala Gin Arg Asn Lys Pro Gly Val 

215 220 
AGG CTC CCT CTG TTT CGG GAC TGG ATC AAA GAG AAC ACT GGG 720 
Arg Leu Pro Leu Phe Arg Asp Trp He Lys Glu Asn Thr Gly 
230 235 240 

723 



mm^mm : 



Gin Arg Glu Ser Ser Gin Glu Gin Ser Ser Cys 
5 10 

hztfni^- : jBUKR 

m&Howm : 



Ser Glu Leu lie Gin Pro Leu Pro Leu Glu Arg Asp Cys 
5 10 15 



Tyr Thr Asn Trp He Gin Lys Thr He Gin Ala Lys 
5 10 

eaiG>*S : 2 6 
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urn 

CACAGAATTC CACCATGAAT CTACTT 
[0 0 8 1 ] m^m^r : 1 0 
ga?i]Og£ : 2 7 

se^ij^m : mm 

TAGCACCTGC CGATCTTGTC ATCATCA 
[0 0 8 2] ga?!j#-*§- : 1 1 
IB?iJOH£ : 2 8 

mn<om : 

GCAGACCTGC AGAACAAGTT GGTGCATG 
[0 0 8 3] Sa^lJ#-^- : 1 2 
Ifi^S;* : 1 8 

mncom : 

AAAACCAGGG AGAATCAG 

imi] Northern Blotting iC J: £SP59jH5^<D^®fc: 

Hffil£ft:fc>5^S-t*fe5 0 PBL: peripheral blood lymph 
ocyte(3£fO 

[H2] cos-i MS^mb/cSPSQiSfc^^-- Ki"£ 



26 

ga^iJO®^ : MDNA 

27 

IBJijOS^ : ^DNA 

28 

mom : 

B«©WI:«DNA 

18 

^LfCa 4*5, pdKCR O^^r 

^^7x^v 3 y Lfccos-i ffifa<Dmm±tn&7F 

-To 



[02] 



pdKCR 
Trp59 



500 1000 



1500 
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uoioo- 
aujjsajui iibuis- 

ajtqscuj- 
snm/Cqx- 



V5 

I I 



n 



I I 



8unq- 

JJB3H- 



1 


1 


1 


1 


to 












c4 


• 



(51) Int. CI. € 

C 1 2N 
// A 6 1 K 
(C 1 2N 
C 1 2 R 
(C 1 2N 
C 1 2 R 
(C 1 2N 
C 1 2 R 



9/52 
38/46 
15/09 
1:91) 
1/21 
1:19) 
9/52 
1:19) 



ZNA 



F I 

C 1 2 N 5/00 
A 6 1 K 37/54 



B 
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(C 1 2N 9/52 
C 1 2 R 1:91) 

<72)3B93# UJP ft 

WSP&T285-79 
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